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Making Good Instruments 



is a slogan which is being used in our 



''28 years making good instruments 

general advertising as this catalog goes to press: As you turn the leaves you will 
find that we have used it as a part of the running head or design at the top of 
each page. 

—it is with no boastful intent that mention is made of our 28 



28 years 



99 



years of continuous research, development and manufacture of electrical measur- 
ing instruments; our thought is to instill confidence in the minds of those who 
are considering the use of our instruments. Continuity of study, application 
and manufacture is surely a sound appeal for patronage. 



Making good instruments 
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this is a claim which is conservative and hon- 



est, and at the same time it is an ideal which every Jewell employee, executive 
and instrument-maker alike, constantly strives to uphold. 

Electrical research and development is pushing civilization ahead at a stride 
almost beyond our wildest dreams. Practical and operative devices of today were 
but the "hopes" of yesterday. Jewell engineers are constantly in touch with 
the problems which these electrical dreamers, inventors, engineers and manufac- 
turers are solving: their problems become ours, and of necessity we must co-ordi- 
nate and synchronize our efforts with theirs. New problems bring new 
applications and often more exacting demands of instruments. 

Each new Jewell instrument is the result of a need or demand which comes 
to us from the great electrical world, and it is not infrequent that our experi- 
mental and development work parallels that being done by other instrument 
manufacturers. We are meeting the demand of the trade and the competitive 
urge is a great and healthful incentive. 

In compiling this catalog our aim has been for brevity and conciseness: 
We have indulged in but few claims or descriptions of a superlative nature and 
unfortunately it has not been possible for us to illustrate the many features of 
instrument design, assembly and construction which have given us a world-wide 
reputation. 

Our representatives in many of the principal cities of the United States. 
Canada and nations of the world have samples and it is to them that we must 
look for an enthusiastic presentation of the quality of Jewell instruments and 
an honest comparison of their features with those of other manufacturers. 

There is a standing invitation to engineers and those interested in instru- 
ments to visit and go through our plant. 
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TERMS AND DISCOUNTS: All prices listed in this catalog are F.O.B. 
Chicago and subject to liberal trade discounts. Our invoices are due 30 days 
after date of shipment. Effective January 1st, 1928, a discount of 2% is 
allowed on invoices dated from the 1st to the 15th inclusive, if paid on or be- 
fore the 25th instant, and on invoices dated from the 16th to 31st inclusive, if 
paid on or before the 10th proximo. 

CREDIT: In opening accounts with new firms and with those having small 
commercial credit ratings we ask that at least three names of firms be furnished 
to us from whom we can obtain confidential information. Sometimes C.O.D. 
shipments are made at customer's request to avoid delay pending the establish- 
ment of credits. 

REPRESENTATIVES: Our many representatives, as listed on the first 
page of this catalog, have been very carefully selected, not only for their engi- 
neering and sales abilities but also for their sterling business reputations. Ac- 
cordingly we urge that they be consulted whenever there are problems requiring 
the use of instruments. They will quote the same prices as the home office. 

ORDERING: In ordering direct from this catalog, care should be taken to 
specify the pattern number and if a switchboard type, whether for flush or front- 
of-board mounting, and in the latter case, whether for front or rear connection. 
The scale ranges should be given in detail and whether for direct or alternating 
current. In the latter case it is desirable to specify the frequency, and where used 
with transformers, their ratios should be given so that the proper scale may be 
furnished. If for polyphase work, the number of phases and number of wires 
should be given to make sure that the proper measurement will be made. 

If shunt leads longer than the standard 6 foot are desired, this should be speci- 
fically stated. 

In writing to us with reference to special instruments, complete information in 
line with the above suggestions should be given as far as possible in order that 
we may have full information available to properly quote on what is wanted. 

SHIPPING: Each instrument is carefully inspected and tested immediately 
before packing. All instruments are shipped cither by express or parcel post 
unless customer definitely specifies otherwise. If shipment is received in dam- 
aged condition, be sure to have express company's receipt read "damaged." 
Each instrument should be inspected and checked by the customer immediately 
upon Its receipt, and if found defective, we should be advised at once. Delayed 
adjustments are always difficult and often unsatisfactory. 

REPAIRS: If all instruments were handled, kept or installed by technically 
trained electrical engineers, we know that we would have few instruments re- 
turned to be checked or repaired. Electrical measuring instruments are, indeed, 
instruments of delicate precision and should be handled as such. If for any 
reason an instrument must be ret urned to us, we should first be sdvised, giving 
the pattern and serial number of the instrument. In packing, the instrument 
should be carefully wrapped, then packed in a substantial box with excelsior 
tightly packed around all four sides. The service and repair laboratories listed 
on Page 1 are not operated by us, but being under the supervision of our repre- 
sentatives in these cities, we recommend them very highly. Return express 
charges should always be prepaid. 

CHANGES: The right is reserved to change specifications, prices or dis- 
counts at any time without incurring any responsibility with regard to instru- 
ments previously sold. 



JEWELL ELECTRICAL INSTRUMENT COMPANY. 
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INDEX 



In compiling this catalog portable type instruments are first illustrated and listed; switch- 
board and panel mounting instruments follow, and radio instruments have a special group- 
ing. In the following index it will be observed that the largest portable instruments are 
shown first and the smaller or pocket type last; also that the switchboard instruments are 
similarly grouped, graduating from the large illuminated dial design down to the small 
2-inch size. 



PORTABLE INSTRUMENTS 



Pattern 

No. 50 
No. 181 



No. 67 
No. 588 
No. 587 
No. 52 



Prices and Drilling 
Descrip- Oimen- 
tion sions 





ins. 


Page 12 






" 13 




m 


• 13 




« 


• 14-15 






' 14 


4^x6 x2H 


• 


* IS 


9H x 7?^ x5^ 




" 16 


9H X 7'^ xSH 




" 17 


9H X x47^ 




' 18 


SH X 5H x3H 




" 20 


5H X SH x3H 




" 20 


S*i X 534 




" 23 


4^ X x2 




• 24 


X x2 


m 


" 24 


4^ X 4% x2 


« 


■ 25 


4i\{,x 4H xl",r6 




• 26 


4 x4ysx2H 


m 


■ 28 


4 x4Hx2H 


m 


• 28 


4 x4'Ax2H 


< 


• 28 


9H X 7 A x4Ji 




• 29 


Dia. 3H ins. 




- 29 


6 x2Mx4J^ 


m 


" 30 



95 



Pattern 



X 4 x3H in5 
X-Ray 



Relay 



Pedestal Inst. 
Automotive 



Jewell Tachometer 



Prices and Drilling 
Descrip- Dim en - 
tion sions 

Page 31 Page 93 

- 32 

• 33 - 96 

" 34 - 90 

• 34 - 90 

' 35 • 95 

" 35 • 95 

• 35 « 95 

• 36 

• 37 

- 37 

" 38 • 94 

" 39 • 89 

- 40 

- 40 

• 40 

' 41 

• 41 

- 41 

• 41 

' 41 

" 42 



SWITCHBOARD INSTRUMENTS 



Width 17 ins. 
Base Dia. 9^ in?; 
- 9H " 



" 7?i 

- 7H 

- 7H 
6x4^ 

6x4H 

6x4H 
6i4K 

6x4H 
6x4)4 

6 X 4 k 



Prices and 
escri 
tion 

Page 45 

" 46 
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Drilling 
Dimen- 
sions 

99 

97&103 
97&:103 
97&103 
97&103 
97 

98 
99 
99 
99 
97 
104 
104 
104 
105 
104 
104 
104 
104 
105 

98&103 



Page 90 
" 91 



92 



92 



Pattern 



93 



Base Dia 



Case 



Prices and Drilling 



6?^ ins 

5H • 



tion 

Page 57 
* 58 



sions 

Page 98&103 Page 93 

99S:103 - 93 

99&103 • 93 

103 

103 

• 100 -95 
' 100 - 95 

• 101 - 96 

• 101 - 96 

• 101&102 * 96 
" 101&102 - 96 
' 101&102 - 96 

• 101&102 ■ 96 

• 101&102 

■ 101&102 - 96 

102 - 96 
" 102 

" 102 • 96 

■ 96 
- 96 



1 35-A 
135-B 
137. . 

133. . 



SPECIAL RADIO INSTRUMENTS 



Jf^^A Page 72 

- 73 

UO-A • 74 

lis • 



Page 



Resistors . . 
Shunts. . . . 
Transfer; 

Scales 

Dimensional Drawing 



Pages 80 and 81 
Page 82 and 106 

84, 85 and 86 
87 to 96 
97 to 112 
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JEWELL PORTABLE VOLTMETER 



PATTERN No. 2 



D C. 



All material used in the building of this instrument is the best of its 
kind, and is of that quality best adapted to its use. 

This instrument is guaranteed to be free from defects in Workman- 
ship and Material for the period of one year from date of sale, providing 
that the seal is unbroken. 

This instrument is further guaranteed to be correct within -/y^^ / % 
of full scale deflection at 25*' Centigrade. ^ 



Resistance of 
Resistance of 
Resistance of 



TESTED 



ISO 



volt coil at 25<'C 
volt coil at 25^0 
volt coil at 250C 

Approved - 



/ 4, 330 

2.87 G 



ohms 
ohms, 
ohms. 



In char^ of SUndftrdixfttlon. 



Jewell Electrical Instrument Company 



CHICAGO 



ILLINOIS 



U S. A 



Jewell Guarantee 



Jewell instruments, switchboard as well as 
portable, arc guaranteed to be free from 
defects in workmanship and material for one 
year from date of shipment from our factory, 
providing the seals are not broken. 

We stand back of this guarantee, and care 
should be taken that unauthorized opening of 
instruments does not occur, for seals are our 
only protection against unauthorized tamper- 
ing. When seals are unbroken and the instru- 
ment is not more than one year old we will 
make any repair to an instrument necessitated 
by any fault of ours. 
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PATTERN Xo. 30 

C. Ammeter with Cover 
Showing Style ''D" Movement 



Removed 
Assembly 



Constructional Features 

Air^lirrrsrbiecrto^rS Tx^^W^"?.^^ "^-^ -^^^-n -d efficient design 

carefully inspected thJougWl/ stagTs of Tss m'Slv^'^T manufacture, and are mfst 

fection of workmanship. ^ °* assembly. Particular attention is paid to per- 

aloVg writhe? d"et^i";^^^^ ,P,"-"^y of a movement assembled in a case 

.nstruments external accessor es are ne^^^^^^^^ and shunts, oi certa" 

Casks c ta* * 

instruments TheyTre o? the^ bTst^'tradf ''nf" '"""f!?'!^^^^ ^^^^^iled study and for portable 
r«.mg into ,He move.rntan'dTt o'u?a^: ".^^"^^^.^^'"'"r"' 

TYPES OP MOVEMENTS P„ h °' 
D-ARSONVAL MOVEMENTS Tw ' 

°otam a rigid assembly and to secure the 
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damping due to eddy 
currents generated in it. 
The magnetic field is 
maintained by a perma- 
nent magnet, which 
must be of the proper 
design to maintain the 
field constant and un- 
varying. The pole 
pieces and core, which 
must be carefully ma- 
chined to secure a uni- 
form radial magnetic 
field, are held in position 
by especially formed 
plates or other means, 
and must be so arranged 
as to remain fixed in 
position and not shift. 
The mounting means, 
such as legs or brackets, 
must also be of proper 
design along with the 
method of attaching the 
scale. This latter is of 
particular importance, 
since it is the relative 
position of the pointer 




Siylc "A" Direct Current Movement 



instruments, 



to the scale which determines the reading, and wherever possible in Jewell 
the scale is attached directly to the movement. 

MAGNETS. The permanent magnets used in all of the direct current instruments are 
of conventional shape and have been carefully designed to have the proper ratio of length 
to cross section in terms of the required flux and length of air gap in order to obtain 
an assembly which will be permanent and unvarying. The magnets are forged from the 
best of alloy magnet steel, and heat treated with equipment which will produce a uniform 
product. The pole faces are ground to secure a proper fit to the pole pieces, which are 
machined from a special grade of soft steel. 

RUST-PROOFING. All steel parts in Jewell instruments are thoroughly rust-proofed 
by means of a coating of metallic cadmium, plated in special tanks, to secure an even 
depth. Tests have shown that cadmium plating is several times better than any other 
known method for securing a real rust-resisting surface. It was first used in instruments 
by the Jewell Electrical Instrument Company and its merits are such that practically 
every commercial instrument made today is rust-proofed by this method. 




Style "G" Direct Current Morement 



Cadmium plate is applied 
to all magnets, pole 
pieces, cores, and other 
miscellaneous parts, such 
as screws and brackets, 
which are made of steel. 
The finish is a permanent 
one and its brilliance al- 
lows the smallest particle 
of dirt or foreign matter 
to be detected and re- 
moved. 

MOVING ELEMENT 
(D.C.). The moving ele- 
ment in the direct cur- 
rent movements have 
been designed to give the 
lightest possible assembly 
consistent with mechani- 
cal rigidity. The frames on 
which the coils are wound 
are drawn from sheet 
aluminum and formed 
with flanges. The coils 
are carefully wound and 
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the assemblage is remarkably rigid and light in weight. All coils are tested for short cir- 
cuits, grounds, and for total turns, so that a complete record is had on every coil made. 

The pivot bases or supports are 
machined from a hard aluminum al- 
loy and have pivots staked into 
them. The balance cross with the 
pointer support and spring clips, are 
also rigidly fastened on these bases 
and are then cemented to the wound 
coil in elaborate fixtures, especially 
designed to secure proper alignment. 
The smaller pointers are stamped 
from sheet aluminum, ribbed for 
strength and of a sufficiently heavy 
weight to take care of all normal 
overloads. The pointers on all port- 
able instruments and larger switch- 

Style "C" Direct Current Movement ^^^^4 instruments are of seamless 

alummum tubmg, and m case of the 
7" switchboard instruments, the spade or indicator is formed from extremely thin alumi- 
num sheet, ribbed for strength, and rigidly fastened to the tubing. 

The balance cross on the larger instruments is formed aluminum, threaded in the case of 
the 7" instruments, 220 threads per inch. The balance nuts are machined from fine hexa- 
gon brass rod, carefully tapped and partially split to give a proper tension, so that when 
the balance is adjusted it will remain in position without shifting. The threads on the 
balance cross are just as perfect as those on large screws despite their extremely small size. 
Springs are usually of bronze, both phosphor bronze and silicon bronze being used, as 
is found most durable. In certain cases, springs of hard drawn silver are used where 
a very low resistance is necessary. All springs used in JeweU instruments are designed 
so that for maximum deflection the greatest stress in the spring is considerably under 
the elastic limit. 

BEARINGS. The life of a measuring instrument is a function of the ratio of the weight 
of the element to the perfection of its bearings. All Jewell instruments have moving 
elements which are as light as can be made consistent with the requirements of strength 
and electrical design. The bearings are therefore of great importance in determining the 
life of the instrument, and they must be perfect in order to eliminate the slightest indica- 
tion of friction. It IS impossible to stress too highly the importance of the proper design 
ana selection of sapphire jewels and pivots. 

All of the pivots used in Jewell 
instruments are of high carbon 
steel carefully hardened, ground 
and polished. They have the 
proper angle and point, and are 
inspected and checked in several 
stages of manufacture to make 
sure that only perfect pivots 
are used. 

The sapphires are first grade 
stones, carefully ground to size, 
with the apertures cut to speci- 
fication and perfectly polished. 
All sapphires, after being set in 
fine thread jewel screws are 
tested for angle and depth to 
assure the best possible bear- 
ings in all instruments. 

IRON VANE MOVE- 
MENTS. For the practical 
measurement of alternating cur- 
rent and voltage, iron vane 
movements of the repulsion 
type are universally used. The 
principle is that of the repiU- 
sion of two similarly magnet- 
ized pieces of iron, one of 
which IS fixed and the other 
attached to the rotating element. 




Style "D" Alternating Current Movement 
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PATTERN No. 30 

Style "D" Moving Element 



These iron vanes are magnetized 
by a coil which surrounds them, 
which is of coarse wire in the case 
of an ammeter and of fine wire 
for a voltmeter. The main parts 
of such movements, as shown in 
cuts D, E, and H, consist of the 
actuating coil, the damping means 
and the moving element, which 
will be taken up in detail. 

COILS. All of the coils are wound with copper 
wire of the proper insulation for best service effi- 
ciency. In the case of ammeters where coils of 
relatively heavy wire are used, double cotton cov- 
ered wire, which has first received a coating of 
enamel, is used. The coils are wound on forms, 
impregnated with varnish and baked. The result is a solid coil which will stand the abuse 
of heavy short circuits, and will dissipate heat due to prolonged overloads in the most effi- 
cient manner. The fine wire coils for voltmeters are wound of enamel wire, properly 
sectionahzed to prevent breakdown. An efficient coil is always desirable in the case of 
voltmeters because it is necessary that the larger portion of the instrument resistance be 
of zero temperature coefficient material, and the copper coil must therefore be efficient in 
order not to draw too much energy, 

DAMPING. Damping in all Jewell iron vane movements is obtained by means of a light 
fan operating in a sector shaped chamber. In order that the damping may be efficient it is 
necessary that small clearances be used, and that the shape and surface of the fan be 
carefully designed. Furthermore, the fan must be light in weight so that the moment 
of inertia of the moving element is not unduly increased, and this again means very care- 
ful design in order to secure a fan which is rigid and will maintain its position within the 
close clearances demanded. 



The damping fan of the typical 7-inch instrument can be seen in the cut of this 
element. It should be noted that flanges are turned up on its sides, and the fan 
ribbed, both for strength and to increase the air friction. 



movmg 
itself is 




The damping chamber itself must be made of such material as will maintain its dimen- 
sions, and all Jewell instruments are supplied with damping chambers either of a special 
grade of moulded bakelite, or of die cast material. Shrinkages in these materials are care- 
fully controlled so that the resulting casting has the proper clearances around the fan. 

MOVING ELEMENT (A. C). The moving element in the style D and E movements 
consists of an aluminum shaft to which is attached the iron vane, the balance cross, the 
pointer and the spring clip. The 7-inch instrument moving element can be seen to con- 
sist of an aluminum shaft with a shoulder swaged on its upper end, on which rests the 
fan support, the balance cross and spring clip, the pointer being attached to the forward 
end of the balance cross. The iron vane with its support is riveted to the shaft with a 

_ ^^"y rivet, which makes it an absolutely 

^Im^- permanent assembly. The details of the 

^J»fc£* balance cross and of the pivots and 

bearings are as described in connection 
with the direct current movements. 

DYNAMOMETER MOVEMENTS. 
For the precision measurement of alter- 
nating current and voltage, and for the 
measurement of watts and other rela- 
tions between two quantities, the dyna- 
mometer type of movement is neces- 
sary. Jewell dynamometer movements, 
styles F and L, are of conventional 
design, but with great refinement of 
detail. The essential parts of a dyna- 
mometer movement are the fixed coils 
and their supports, the moving element 
and the damping means which in gen- 
eral is similar to the fan used in the 
iron vane movement except that the fan 
is double and operates in a double air 

Style "E" Alternating Current Movement chamber. 
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FIXED COILS AND SUPPORTS. 

The fixed coils in dynamometer move- 
ments, which commonly carry the cur- 
rent in the case of a wattmeter or a 
power factor meter, are wound from 
double cotton covered wire which has 
been given several coats of enamel, and 
while the ampere turns used are suffi- 
cient to give a good torque to the mov- 
ing element, the design is such that an 
overload of 50% can be handled con- 
tinuously and a larger overload for a 
short period. The coils are held rigid- 
ly in position on their supports, and 
in the case of the style L movement 
as used in the Pattern 173, the supports 
are of moulded bakelite in which a 
metal fin is inserted and to which the 
coils are clamped in a mamier giving 
an absolutely rigid assembly. The fan 
box itself is of moulded bakelite in this particular style, and the entire assembly is one 
which gives excellent insulation, large torque and high efficiency. 

MOVING ELEMENT (Dynamometer), The dynamometer moving elements consist 
of a shaft with the two fans mounted at the lower end in a manner which must be rigid 
and permanent. In the case of the style L movement the fan support is locked to the 
aluminum shaft in a manner which makes an assembly which will continue to be per- 
manent over the entire life of the instrument. 

The moving coil is wound on bakelite supports, which are moulded to sleeves that are 
pinned to the shaft. This method is found only in Jewell movements of this type, and 
prevents the short-circuiting of turns in moving coils, which trouble is common with many 
other makes of instruments. The spring supports are mounted at the upper end of the 
moving element and serve to carry the control springs. It will be noted in the style L 
movement that an oval coil has been used in order to gain maximum efficiency and at 
the same time make an instrument which is not overly high. 



Style "H" Alternating Current Movement 



SCALES. While discussing instruments a woi 
scale is decidedly a major item in an instrument. 



The scales on the majority of 
miniature instruments are silver 
etched, giving a handsome scale 
and one which will remain per- 
manent. On the larger instru- 
ments the scales are of a special 
grade of bristol board which is 
carefully selected. Paper scales 
are attached to the metal scale 
plate by cement, the metal plate 
having first been roughened to 
secure perfect adherence. The 
intermediate size instruments 
have printed scales, but all of the 
portable instruments, such as the 
Master line, and the switchboard 
instruments of the nominal 7-inch 
size are hand drawn, using auto- 
matic dividing machines. The 
cardinal divisions are placed on 
the scale by direct comparison 
with a standard, and the scale it- 
self is drawn with India ink. 

Jewell scales will be found to be 
uniformly legible, readable from 
a considerable distance, and per- 
manent. 




Style **F" Dynamometer Movement 



10 




GOOD INSTRUMENTS 




CALIBRATION, 
MATERIALS AND 
METHODS. The calU 
bration of instruments is 
the process of adjusting 
the series or shunt re* 
sistance, as the case may 
be, so that they read in 
accordance with the in- 
dications on the scale. 
Both the materials and 
the apparatus for this 
sort of work are of ut- 
most importance. 

Fundamental standards 
in the Jewell factory are 
standard cells which are 
checked periodically at 
the National Bureau of 
Standards in Washing- 
ton, D. C. A sufficient . 
number of cells are kept 
on hand so that a con- 
tinuous cross check may 
be had^ and whenever a 
cell shows the slightest 
variations it is rejected 

as unfit for precision work, ^ ^ _ ...^^^ ...^^^^^m. ^^m.^ 

are used for the actual calibration of all portable instruments and standards. 

The materials for calibration are important in order that temperature effects be minimized 
m the completed instrument. All shunts and series resistances of low voltage instruments 
are of carefully aged Manganin. This material is purchased under exacting specifications, 
and IS periodically checked for characteristics. For higher voltage instruments, alloys of 
the Constantan type are used, this material being just as satisfactory as Manganin for 
the higher voltages, somewhat easier to handle and is more adaptable to the very high 
resistances required. 

All resistance wire is silk covered, and waxed to secure adherence of the fibers and to 
facilitate winding* 





Style "Z," Dynamometer Movement with Left Half of 

Magnetic Shield Removed 

Slide wire potentiometers of most modern and approved t3^e 



CONCLUSION. Jewell instruments are correctly designed; 
and the entire control of their manufacture is in the hands 
constant effort is to make better instruments. 



they 
of an 



accurately made, 
organization whose 



JEWEL ELECTRICAL INSTRUMENT CO. 
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PATTERN 
No. 50 

Direct Current 



Movement 
Style **A" 



Accurac 



RESISTANCE 
100 Ohms 
per Volt 




DIMENSIONS 
18% xl8% x4% 
inches 



SCALE 
13% inches 



WEIGHT 
23 lbs. 



calibration and checking 
standard finds its most 



For standardization work in laboratories, and particularly for the 
of portable instruments, the Jewell Pattern No. 50 laboratory 
important use. 

The instrument has a case of solid mahogany, highly polished. It is equipped with a 
knife edge pointer, anti-parallax mirror, hand drawn scale on bristol board and a sensitive 
zero adjuster. 

As a voltmeter this instrument has a normal current draw of ten milliamperes. Ammeters 
have a drop of 75 millivolts down to and including 100 milliamperes. Calibration is done 
direct with a potentiometer in connection with a standard cell, for all readings, giving the 
highest possible accuracy. 

This instrument is used extensively by colleges and engineering laboratories where utmost 
accuracy is demanded. 



Range 



Volts 

75 
150 
300 
500 
750 

Millivolts 

SO 

75 
100 
150 



Scale 
Divisions 



Price 



Range 



150 
150 
150 
100 
150 



Scale 
Divisions 



Price 



$119.25 
119.25 
122.75 
126.50 
133.00 



Milliamperes 

IS 
150 
300 
500 



Double 



Volts 



100 


119.25 


150 


119.25 


100 


119.25 


150 


119.25 



100 


124.75 


150 


124.75 


150 


124.75 


100 


124.75 


100 


124.75 


100 


125.75 


150 


127.. SO 


100 


' 1.11.75 



Reading 

3-30 
15-150 
150-300 
300-600 

Triple Reading — Volts 

3- 15-150 
15- 30-150 
15-150-300 
1 50-300-600 

Four Readings — Volts 

3- 15- 75-150 
3- 15-150-300 
3-150-300-750 



150 


$119.25 


150 


119.25 


150 


119.25 


100 


119.25 


150 


123.75 


150 


123.7' 


150 


123.7) 


150 


126.75 


150 


128.25 


150 


128.25 


150 


133.00 


150 


136.00 


150 


128.25 


150 


133.00 


150 


146.75 




NOTE: External shunts are furnished for instruments reading above 75 amperes full scale 
Other combinations of readings can be furnished on special order. 
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GOOD INSTRUMENTS 



PATTF3RN No. 181 

DIreit Current 



Style "A" 
Movement 



Accuracy 1 10% 



RESISTANCE 
Approximately 
100 Ohms per Volt 



DIMENSIONS 
12V4xl2%x4V4 ins. 



SCALE 
10^ ins. 



WEIGHT 
16 Lbs. 




PATTEHIV No. 183 

Alternating 
Current 



Style "F" 
Movement 



c\ccuracy 1/10% 



RESISTANCE 

Approximately 
30 Ohms per Volt 
at 150 Volts 



DIMENSIONS 
12^xl2%x4i4 ins 



SCALE 
10^ ins, 

WEIGHT 
15 Lbs. 



These precision standards have been designed especially for laboratory work. The con- 
taining case having two compartments is aluminum, finished in dull black enamel. The 
calibrating resistance is in the upper compartment and is carried on the binding post panel 
so that it may be readjusted at any time without exposing the instrument to dust or 
damage. The glass opening is extremely large, allowing accurate readings to be made on 
the fine hand calibrated scale which is supplied with an anti-parallax mirror. 

Direct current instruments are of the permanent magnet or moving coil type. The alter- 
nating current instruments are of the dynamometer type and may be calibrated on direct 
current, serving as excellent transfer instruments. All instruments are calibrated with a 
potentiometer and standard cell. 

Other combinations than listed may be supplied, correspondence with the factory being 
necessary. 



Range 


Scale 
Div. 


No. 181 
D. C. 


No. 182 
A. C. 


Volts 








3 


300 


$107.25 




15 


300 


107.25 




75 


300 


107.25 


$137.25 


150 


300 


107.25 


137.25 


300 


300 


110.50 


140.50 


600 


300 


115.50 


145.50 


750 


300 


120.00 


150.00 


Millivolts 








50 


250 


107.25 




75 


300 


107.25 




100 


200 


107.25 




150 


300 


107.25 




Amperes 








5 


250 


112.25 


142.25 


10 


200 


112.25 


142.25 


15 


300 


112.25 


142.25 


30 


300 


112.25 


142.25 


Milliamperes 








5 


250 


107.25 




15 


300 


107.25 




150 


300 


107,25 


137.25 


300 


300 


107.25 


137.25 


500 


250 


107.25 


137.25 



Range 


Scale 


No. 181 


Div. 


D. C. 


Double Reading — Volts 






3- 30 


300 


$111.50 


15-150 


300 


111.50 


150-300 


300 


111.50 


300-600 


300 


114.00 


Triple Reading — Volts 






3- 15-150 


300 


115.50 


15- 30-150 


300 


115.50 


15-150-300 


300 


120.00 


75-150-300 


300 


120.00 


150-300-600 


300 


122.50 


Four Reading — Volts 






3- 15- 75-150 


300 


120.00 


3- 15-150-300 


300 


122.50 


3-150-300-750 


300 


132.00 



No. 182 
A. C. 



$141,50 
144,00 



150.00 
152.50 



D. C. and Single Phase A. C. Wattmeters 



Watts 


Amperes 


Series 


Mul- 
tiple 


Series 


Mul- 
tiple 


750 
1500 


1500 
3000 


5 


10 


1500 
3000 


3000 
6000 


10 


20 


1500 
3000 


3000 
6000 


5 


10 


3000 
6000 


6000 
12000 


10 


20 



Volts 


Scale 
Div. 


ISO 
300 


300 


150 
300 


300 


300 
600 


300 


300 
600 


300 



No. 182 
Price 



$170.00 



170.00 



185.00 



185.00 
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PATTERN No. 2 

Direct Current 



PATTERN No. 11 

Alternating Current 




Style "A" Movement 



Movement 



Accuracy ^% 



Accuracy W?o 



RESISTANCE 

Apnroximately 
100 Ohms per Volt 



RESISTANCE 

Approximately 30 Ohms 
per Volt at 150 Volts 



DIMENSIONS 
8Ji X 734 X 4 inches 



DIMENSIONS 

85^ X 734 X 4 inches 



SCALE 6$^ inches 



SCALE 6»i inches 



WEIGHT 634 lbs. 



WEIGHT 5Hlbs. 



Pattern No. 2 direct current instrument and Pattern No. 11 alternating current instrument 
represent the highest type of indicating instruments for commercial testing. Each instru- 
ment is encased in a rugged, substantial, lock-joint case of American walnut highly finished. 
The scales of both types are of exceptional length, hand drawn on bristol board and cali- 
brated with standardization equipment unexcelled for accuracy. Knife edge pointers, 
mirror scales and zero adjusters are regularly supplied. The alternating current instru- 
ments are effectively shielded against external magnetic fields. 

Both direct and alternating current instruments are self-contained up to and including 750 
volts, the alternating current voltmeters with ranges of over 300 volts having cases 54" 
deeper than standard dimensions. Direct current instruments above 75 amperes are 
supphed with external shunts. 



'-1 

I 

II- , 
■ 

»i 



Range 


Scale 
Div. 


No. 2 
D. C. 


Volts 






.3-0-3 


150 


$43.25 


3 


150 


43.25 


15 


150 


43.25 


75 


150 


43.25 


150 


150 


43.25 


300 


150 


45.25 


500 


100 


47.25 


()00 


120 


48.25 


750 


150 


49.75 


Millivolts 






25 


125 


43.25 


SO 


100 


43.25 


75 


150 


43.25 


100 


100 


43.25 


150 


150 


43.25 


Amperes 




J 

1 


1 


100 


43.25 


5 


100 


43.25 


15 


150 


43.25 


30 


150 


43.25 


50 


100 


43,25 


75 


150 


43.25 


100 


100 


48.75 


150 


150 


48.75 


200 


100 


49.75 


300 


150 


51.75 


400 


80 


53.75 


500 


100 


55.75 



No. 11 
A. C. 



Range 



$36.00 
36.00 
36.00 
40.50 
44.50 
45.50 
47.50 



Milliamperes 

1 
3 
5 

15 

150 

300 

500 



Scale 
Div. 



Double 



Volts 



36.00 
36.00 
36.00 
36.00 
36.00 
36.00 
38.00 
40.00 
42.00 
44.00 
45.00 
46.00 



Reading 

3-30 
15-150 
150-300 

300-600 

Triple Reading — Volts 

3-15-150 
15-30-150 
15-150-300 
1 50-300-600 

Four Reading — Volts 

3-15-75-150 
3-15-150-300 
3-150-300-750 

Microamperes 

100 
200 
500 



100 
150 
100 
150 
150 
150 
100 



150 
150 
150 
150 



150 
150 
150 
150 



150 
150 
150 



No. 2 
D. C. 



$50.00 
43.25 
43.25 
43.25 
43.25 
43.25 
43.25 



45.25 
45.25 
48.25 
51.25 



No. 11 
A. C. 



$36.00 
36.00 
36.00 
36.00 



47.25 
47.25 
50.25 
53.25 



49.25 
52.25 
56.75 




100 
100 

100 



43.50 
48.50 



50.50 



65.00 
65.00 
55.00 



NOTE: External shunts 
amperes full scale. 



furnished for direct current instruments, reading above 75 
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28 YEARS MAKING 




GOOD INSTRUMENTS 



Pattern No. 2 Ohmmeter 



Pattern No. 2 Ohmmeters are supplied in two different styles, and in the same case as 
shown at the left. One style consists of a voltmeter movement of a definite resistance 
adjusted for use on a certain voltage and with a magnetic shunt for adjusting the move- 
ment to the exact voltage of the batteries. The resistance scale is cramped to the left 
of the instrument. However, for high resistances it will be found the most suitable type. 
Standard scales are 50,000, 100,000, 200,000, 300,000, 500,000 and 1,000,000 ohms, and read- 
ings may be made with good accuracy up to these values. These instruments are de- 
signed for use on a 45-volt B battery from which the current draw is very low. The 
price of this type of ohmmeter is $60.00 list. 

The other style is supplied in the same case, and contains a Wheatstone bridge circuit. 
The instrument movement acts as the galvanometer and gives a nearly evenly divided 
scale which is suitable for lower resistance measurements than the type mentioned above. 
It is equipped with two binding posts for battery, two binding posts for the unknown 
resistance, a push button for taking readings, another push button for checking the in- 
strument at its top mark and an adjustable magnetic shunt. Standard ranges for opera- 
tion on 6 volts are 200, 300, 500 and 1000 ohms. 

Standard ranges for operation on 12 volts are 1200. 1500, 2000, 2500 and 3000 ohms. Ranges 
of 5000 and 600O ohms can be supplied for operation on 24 volts. 

The magnetic shunt on either type will allow the instruments to be operated satisfactorily 
on voltages 10% higher and 20% lower than these values. 



IS 



The price of this type of ohmmeter, with scales having practically equal divisions, 
$90.00 list. 

Many special applications for the measurement of resistance can be made, and if the 
above ranges do not meet the requirements of any particular application, special instru- 
ments can usually be made to meet those requirements. Correspondence on such appH- 
cations should be had with our nearest office. 



Pattern No. 149 Galvanometer 



This galvanometer contains our Type ''G" movement, 
and is furnished in a case 454"x6"x2^" high, not in- 
cluding the binding posts. The scale is 30 millimeters 
each side of zero and the instrument as regularly sup- 
plied for general Wheatstone bridge and potentiometer 
work has a resistance of approximately 150 ohms, with 
a sensitivity which compares favorably with gal- 
vanometers of the suspended type. 

Two push buttons or keys are supplied marked "R" 
and *'0.'' The first places the galvanometer in cir- 
cuit when pressed, with a protective resistance of ap- 
proximately 10,000 ohms in series. The other push 
button places the galvanometer directly across the 
binding posts. 

For special apphcations, windings of higher or lower 
resistance are available to give maximum sensitivity 
in any particular circuit combination. 

Pat. 149 Galvanometer $30.00 list. 
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GOOD INSTRUMENTS 



PATTERN 
No. 8 

Wattmeter 



Style "F" 
Movement 




DIMENSIONS 

mx7Vsx5H 

inches 



SCALE 
6Ji inches 



Accuracy H% 



WEIGHT 

6»i lbs. 



The dynamometer movement used in this pattern is contained in a solid walnut case with 
special lockjoint features of extremely substantial construction. The scale, of unusual 
length, is drawn on Bristol board and furnished with a mirror to prevent parallax errors. 
The knife edge pointer is exceptionally well damped; the moving coil is wound on bake- 
lite stirrups, this construction effectively preventing the short circuiting of adjacent turns. 

Wattmeters are regularly supplied with two current and two voltage ranges, thus materi- 
ally increasing the utility of the instruments. 

Both the voltmeter and ammeter, also listed, are extremely valuable as transfer instruments, 
their electrical characteristics being such that they will read alike on direct or alternating 
current of commercial frequencies. 



D. C. and Single Phase A. C. Wattmeters 


Watts 


Amperes 


* 

Volts 


Scale 


Price 


Series 


Multiple 


Series 


Multiple 


Div. 


150 
300 


300 
600 


1 


2 


150 
300 


150 


$105.00 


750 
1500 


1500 
3000 


5 


10 


150 
300 


150 


105.00 


1500 
3000 


3000 
6000 


10 


20 


150 
300 


150 


105.00 


3000 
6000 


6000 
12000 


20 


40 


150 
300 


150 


110.00 


7500 
15000 


15000 
30000 


SO 


100 


150 
300 


150 


115.00 


300 
600 


600 
1200 


1 


2 


300 
600 


ISO 


118.00 


1500 
3000 


3000 
6000 


5 


10 


300 
600 


ISO 


118.00 


3000 
6000 


6000 
12000 


10 


20 


300 
600 


150 


120.00 


6000 
12000 


12000 
24000 


20 


40 


300 
600 


150 


122.00 


L<000 
30000 


30000 
60000 


50 


100 


300 
600 


150 


127.00 



Voltmeters, Ammeters and 

Milliammeters 



Range 



Single Reading- 

15 
30 

75 
ISO 
300 

500 

750 

Double Reading- 

15- 75 
75-150 
150-300 
300-750 
Milliamperes 

10 

25 
50 
100 
Amperes 

1 

2.5 
5 

10 

5-10 



Volts 



Scale 
Div. 



Volts 




ISO 
ISO 
ISO 
ISO 
ISO 
100 
150 

150 
ISO 
150 
150 

100 
125 
100 
100 

150 
125 
100 
100 
100 



Price 



♦5-10-25 and 50 Watts— .25 and .5 Amper 



$ 93.00 

93.00 
93.00 
93.00 
95.00 
98.00 
101.00 

105.00 
105.00 
108.00 
112.00 

100.00 
100.00 
100.00 
100.00 

105.00 
105.00 
105.00 
105.00 
120.00 



20 



100-200 Volts $119 00 




* Specially adapuble for railroad work. 





28 YEARS MAKING 




GOOD INSTRUMENTS 



PATTERN 
No. 9 

Wattmeter 



Style "F" 
Movement 






DIMENSIONS 

9H x7ysx8H 
inches 



Accuracy H% 





f 



SCALE 
inches 



WEIGHT 
93^ lbs. 



The Jewell Pattern No. 9 polyphase wattmeter is furnished in a polished walnut case. It 
is arranged with separate leads for each phase so that it may be used on 2-phase, 3 or 4 wire 
circuits, as well as 3-phase circuits. 

These instniments are regularly made with two voltage and two current ranges, which 
niake them widely applicable to commercial testing. The voltage ranges are covered by ad- 
ditional binding posts, and the current ranges are changed by means of links on the front of 
the instrument. 

The use of a polyphase wattmeter in place of two single-phase wattmeters is far more con- 
venient, since the arithmetical addition of power is taken care of automatically and the con- 
nections do not have to be changed when going below 50% power factor, as they do when 
using two single-phase wattmeters. 



Watts 



Amperes 



Series 


Multiple 


Series 


30O 
600 


600 
1200 


1 


1500 
3000 


3000 
6000 


5 


3 K.W. 
6 K.W. 


6 K.W. 
12 K.W. 


10 


6 K.W. 
12 K.W. 


12 K.W. 
24 K.W. 


20 


15 K.W. 
30 K.W. 


30 K.W. 
60 K.W. 


50 


600 
1200 


1200 
2400 


1 


3 K.W. 
6 K.W. 


6 K.W. 
12 K.W. 


5 


6 K.W. 
12 K.W. 


12 K.W. 
24 K.W. 


10 


12 K.W. 
24 K.W. 


24 K.W. 
48 K.W. 


20 


30 K.W. 
60 K.W. 


60 K.W. 
120 K.W. 


50 



Multiple 



Volts 



ISO 

300 



150 
300 



150 
300 



150 

300 



150 
300 



300 
600 



300 
600 



300 
600 



300 
600 



300 
60O 



Scale 
Divisions 



Price 



$160.00 



160.00 



160.00 



160.00 



165.00 



175.00 



175.00 



180.00 



185.00 



120 



190.00 
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GOOD INSTRUMENTS 



PATTERN IVo. 6 



Style *'A** Movement 
for D. C. and Style 
"D" Movement for 

A. C. 



Accuracy 



RESISTANCE 

Approximately 100 

Ohms per Volt for 
D. O. and 30 Ohms 
per Volt at 150 Volts 
for A. C. 




DIMENSIONS 
9%x7%x4% inches 



SCALE 

5^5 inches 



WEIGHT 
6% lbs. 



This instrument is enclosed in a walnut case of special lock-joint construction, very dura- 
ble and rugged. The scale is hand drawn on bristol board and calibrated against a 
standard laboratory instrument. The knife edge pointer and mirror under the scale give 
greater accuracy and ease in reading. The two movements allow simultaneous readings, a 
great advantage at certain times. This is the only combination portable instrument manu- 
factured which may have an alternating current movement on one side, and a direct current 
movement on the other. 

The resistance of direct current instruments is self-contained up to and including 750 
volts, while above 75 amperes D. C. external shunts are used. 

The resistance of alternating current instruments is self-contained up to and including 
300 volts; external multipliers are supplied up to 750 volts, above which potential trans- 
formers must be used. A. C. series coils are self-contained up to 500 amperes above 
which range current transformers must be used. 

To obtain the price of a Pattern No. 6 Instrument with any two combination of ranges 
fnstrumenT' ^""^ ''^"^^^ desired to get the list price of the complete 



Range 



Millivolts 

75 



Scale 
Div. 



100 
100 
ISO 
150 
100 
150 
100 
150 
100 
150 



D. C. 



150 


$39.25 


150 


39.25 


150 


39.25 


150 


41.25 


120 


43.25 


150 


45.25 


150 


39.25 



39.25 
39.25 
39.25 
39.25 
39.25 
39.25 
44.75 
44.75 
45.75 
47.75 



A. C. 



32.00 
32.00 
32.00 
32.00 
32.00 
32.00 
34.00 
36.00 
38.00 
40.00 



Amperes 
400 
500 

Milliamperes 
15 
150 
300 
500 

Double Reading 
Volts 
3-30 
15-150 
1 50-300 
300-600 

Triple Reading 
Volts 
15- 30-150 
15-150-300 
150-300-600 



full scale. 'urmsnea tor direct current instruments 




Scale 
Div. 



80 
100 



150 
150 
150 
100 



150 
150 
150 
150 



150 
150 
150 



D. C. 



$49.75 
51.75 



39.25 
39.25 
39.25 
39.25 



41.25 
41.25 
44.25 
47.25 



43.25 
46.25 
49.25 



A. C. 



$41.00 

42.00 



32.00 
32.00 
32.00 
32.00 



46.50 




GOOD INSTRUMENTS 





Leather Carrying Cases 



FOR 



Master Portable Instruments 



The group of leather cases shown above has been designed for use with the Master hne 
of instruments. Cases are available as shown having 1, 2, 3 and 4 compartments. All 
of the Master instruments will fit in these compartments, including the Pattern 171 direct 
current ammeters and voltmeters, Pattern 172 alternating current ammeters and volt- 
meters, and the Pattern 173 single phase and direct current wattmeters. The Pattern 
170 current transformer, having the same size case as the instruments, will also fit in a 
compartment so that a group of instruments, consisting of a voltmeter, ammeter, watt- 
meter and current transformer, can be carried in the large case. 

The portable resistor, which is listed on page 80, has also been designed so that it will 
slip into one of the compartments and will fit snugly without rattling. This resistor is 
supplied with the Pattern 172 A. C. voltmeters and the Pattern 173 wattmeters for 
ranges over 300 volts. 



Four-compartment cases are the largest which are stocked because larger 
quite bulky, and while larger cases can be supplied on special order, it is 
that where more than four units are to be carried that additional cases be 



cases become 
recommended 
used. 



The cases themselves are made of heavy sole leather and the compartments are rigidly 
positioned with comer blocks for strength. They are lined with purple plush as a pro 
tection to the instruments themselves. 

The straps are heavy, and are padded for comfort in carrying. In al! sizes they arc at- 
tached to the case itself so that no strain comes on the cover. The clasps are suiRcicntly 
heavy to hold the cover in position. 

While the instruments themselves are supplied with non-shatterable glass, it is strongly 
recommended that these leather carrying cases be purchased with instruments as they 
will serve as a very large measure of protection in carrying mstruments from place to 
place on test work, and even in the laboratory will serve to protect the mstruments from 
dust. They are priced as low as is possible in consideration of the high quality of material 
which goes into their making, and we strongly recommend their purchase with every 
group of Master instruments. 



Gas 
Gas 
Gas 
Gas 



With 
With 
With 
With 



one compartment . . $ 5.50 Net 

two compartments 9.00 Net 

three compartments 11.50 Net 

four compartments 14.00 Net 
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GOOD INSTRUMENTS 



PATTERN No. 171 

Direct Current 



Style "G" 
Movement 



Accuracy ^ of 1% 



RESISTANCE 
Approximately 
100 ohms per Volt 



DIMENSIONS 
5%x534x3% in. 



SCALE 
4 iV inches 



WEIGHT 
3% lbs. 





r 



PATTERN No. 172 

Alternating 
Current 



Style "D^* 
Movement 



Accuracy % of 1% 



RESISTANCE 
Approximately 30 
ohms per Volt at 
150 Volts 



DIMENSIONS 
5%x5%x3% In 

SCALE 
4^ inches 



WEIGHT 
3 lbs. 



Jewell Master Instrument 

A new series of portable instruments is offered to the electrical industry in the groun 
herein described. They are known as Jewell Master Instruments for they are masterpiece? 
of design and construction and are the most beautiful of all portable testing Suments 

Cases are of uniform size of moulded black bakelite, 5^ inches wide 53/. inches hi^h ;,nd 
33/8 mches deep. An ample amount of material has beeri used to insure stJenSf the 
same time, by careful design, the instruments have been kept relatively Ug^t i?^ weight 

The glass opening is made extremely large to allow ease in reading of the scale Th^ 

of th. repulsion iron vanT?yprembodyi,^raTakelUe^„™ 'V" ""'1""" ""'K" 

used in instrument construction All steel Darts suji materials 



voltmeters where desired. 



The movement used is suf- 
microammeters and evtr#*Tr»Ai„ u;^u 



&rr?a';trSa?7S ^r°e IS.^^f^^,"^^' triple rang. A, C. 



28 YEARS MAKING 



Range 



Double Reading 
3-30 
15-150 
75-150 
150-300 
300-750 



Triple Readin 
3-15-150 
15-30-150 
15-150-300 
150-300-600 
150-300-750 
50-250-500 I 
2000 ohms per volt ) 



Millivolts 

25 

75 
100 
150 




GOOD INSTRUMENTS 



Master Portables 



Scale 
Divisions 



ISO 
150 
150 
100 
150 
100 
150 
125 
150 
100 
150 
150 



Price 
D. C. 
Pattern No. 171 



Microamperes 
200 
300 
500 



*Extemal Mviltipliers or Shunts. 

Portable Resistors and Transformers matching Master 
pages 80 and 84. 

Leather Carrying Cases for above instruments, page 19. 



A. C. 

Pattern No. 172 



150 


37.00 


150 


37.00 


150 


37.00 






150 


42.75 


150 


39.00 


150 


39.00 


150 


41.25 


150 


45.00 


150 


47.50 


1 nn 


Wv .Ou 




Of) 


150 


35.00 


100 


35.00 


150 


35.00 


100 


35.00 


150 


35.00 


100 


35.00 


150 


35.00 


150 


35.00 


100 


35.00 


150 


38.00 


100 


40.50* 


150 


40.50* 


100 


41.50* 


150 


43.25* 


80 


45.50* 


100 


47.50* 




100 


40.00 


ISO 


35.00 


100 


35.00 


150 


35.00 


125 


35.00 


100 


35.00 


150 


35.00 


100 


35.00 


100 


35.00 


150 


35.00 


100 


35.00 


100 


58.00 


150 


55.00 


100 


50.00 



36.75 
38.25 
42 75* 



51 00* 
53.50* 



27.25 
27.25 
27.25 
27.25 
27.25 
27.25 
32.25 



27.25 
27.25 
27.25 
27.25 
27.25 
27.25 
27.25 



Portable Instruments in size shown on 
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GOOD INSTRUMENTS 




PATTERN No. 173 

Alternating" 
Current 



Style "D" 
Movement 



Accuracy 
'-A of 1% 



r 





AMPERES 



DIMENSIONS 

5%x5%x3% in 



II 




SCALE 
4iV inches 



WEIGHT 
3 lbs. 




Double and Triple Reading Ammeters 

The Jewell Electrical Instrument Company has developed in the Pattern 172 case mul- 
tiple reading alternatmg current ammeters. The construction uses a special coil which has 
several windings so arranged that the several scales absolutely check in the°r rharacter! 
figSs.' '^^"^^^"^"^^y ^ ''''Sle set of divisions is suppUed with the necessary sets of 

Only the ranges listed below are supplied regularly, but the possibilities of this tvoe of 

do noT en^i^ew'filft^ combinations are possible, and if the ranges g^ven'below 

do not entirely fill the requirements it is possible that special combinations may be made. 

The instruments are not of the shunted type, and hence their efficiency is hieh Thev 
are just as accurate on direct current as any other iron vane instrument 1^^= ;;' I 

'""T 1« -"y-g self-comalned current tS 

o'rTu aTe uL" the^e'Snc^^lff th"e f " 'f '^"^ ^^^^i^" fuir^orml 

of t^rqu^'isTo^Vlt^r^d'trsLu^e tSeir^^^^^^^^^ ^^"^ ^^'"^ ^^^^ -^-^-n 

The instruments will stand full scale current indefinitely on any range and will be fnnnH 
to be just as satisfactory on any range as any single range instrument produced 



Amperes 


Scale 
Div. 


Double 




Reading 




1-2 


150 


2.5-5 


100 


5-10 


100 


10-20 


100 



Price 




$38.75 
38.75 
38 75 
38.75 



Triple 
Reading 
1.5-7.5-15 
2.5-5-10 
2-5-20 



75 
100 
100 





Single Range Pattern No. 172 Master Portable 

Instruments Listed on Page 21 



I 
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28 YEARS MAKING 





GOOD INSTRUMENTS 



PATTERN No, 173 



Style ^'L" 
Movement 



Accuracy of 1% 




DIMENSIONS 
5%x5^x3% in. 



SCALE 

i-^s inches 



WEIGHT 
31/^ lbs. 



Undoubtedly the Jewell line of Master Portable Instruments has proven most popular, 
and deservedly so. The single phase wattmeter illustrated above is the highest type of 
development in instrument design. It has all the physical characteristics of the other in- 
struments of the Master Portable line as to size, appearance, ruggedness and accuracy. 
The moving element is effectively shielded from outside magnetic fields by a special 
laminated construction. Attention is drawn to the method used in obtaining series and 
multiple readings, doing away with the metal links customarily used. 



Watts 



75-150 


150-300 


150-300 


300-600 


375-750 


750-1500 


750-1500 


1.5-3 KW 


1.5-3 KW 


3-6.0 KW 


3.75-7.5 KW 


7.5-15.0 KW 


Series 


Multiple 


75-150 


150-300 


150-300 


300-600 


187.5-375 


375-750 


300-750 


750-1500 


375-750 


750-1500 


.75-1.5 KW 


1.5-3 KW 


.75-1.5 KW 


1.5-3 KW 


1.5-3.0 KW 


3-6 KW 







Amperes 



1 
1 

2 

2 
5 
5 
10 
10 
20 
20 
50 
50 




1 
1 

2.5 
2.5 
5 
5 

10 
10 



Multiple 

2 

2 

5 

5 
10 
10 
20 
20 



Volts 



75 
150 

75 
150 

75 
150 

75 
150 

75 
150 

75 
150 



150 
300 
150 
300 
150 
300 
150 
300 
150 
300 
150 
300 



75 
150 

75 
150 

75 
150 

75 
150 



150 
300 
150 
300 
150 
300 
150 
300 



Scale Div. 


Price 


75 


$49.50 


75 


57.00 


75 


49.50 


60 


57.00 


75 


49.50 


75 


57.00 


75 


49.50 


75 


57.00 


75 


49.50 


60 


57.00 


75 


49.50 


75 


57.00 


1 

75 


$64.50 


75 


72.00 


75 


64.50 


75 


72.00 


75 


64.50 


75 


72.00 


75 


64.50 


75 


72.00 



Any oi tne aoove iou-juu vwh wch.*.***^^^... .-^ * L- u 
ances for use on 600 or 750 volts, thus doublmg the high 

$10.00 extra. 

Leather case listed on page 19. 



attage range, at a list price of 
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28 YEARS MAKING 




GOOD INSTRUMENTS 



PATTERN 
No. 43 

Direct Current 



Style "C" 

Movemeni 



Accuracy 1% 



DIMENSIONS 
4^x4%x2 Ins. 



SCALE 
3 A ins. 

WEIGHT 

1 lbs. 




PATTERN 
No. 45 

Alternating: Current 



Style "E" 
Alovement 



Accuracy 2% 



DIMENSIONS 
4%x4%x2 ins. 



SCALE 
3 A ins. 

WEIGHT 
IVi lbs. 



This moderate priced portable has become extremely popular for tests of a general n;,f„r*. 

hT/ IT1^7. limits required are within the percentage"^ noted above Thf case s m^^^ 
of black bakehte which is an important feature if used where moisture or acids are found 
These instruments are especially adaptable for railroad use and certain listings havi* Hir^rf 

of 75 milliampcr« at 15 volts, w.th a lower current draw a, JLh.r (' ,t <^,°n^"™P<'°n 
The instruments are sell-con.ained up ,o and ZlZlfZ vo,^:*Sr'6j"Lperes."'"'"- 



Range 



Scale 
Div. 



No. 43 
D. C. 



Double Rcading- 

0-3-15 
0-3-30 
0-3-150 
0-10-50 
0-8-80 
0-10-100 
0-12-120 
0-150-300 



No. 45 
A. C. 



Range 



Volts 



23.00 

23 00 

24 00 
23 00 

23 00 

24 00 
24 00 
26.00 



Scale 
Div. 



No. 43 
D. C. 



No. 45 
A. C. 



Volt-Amperes 
•0-1 6-4 Volts 
0- 1 6-4 Amperes 
•0-1.6-16 Volts 
0- 16-1 . 6 Amperes 
•0-1 6-16 Volts 



0-1 6-16 
•0-1 6-16 
0-16-16 
•0-4-40 
0- 4-4 

•0-4-16 
0-4-16 
•0-4-160 
0-4-16 



Amjjcres 
Volts 

Amperes 
Volts 

Amperes 
Volts 

Amperes 

Volts 

Amperes 



28.75 
28 75 
28 75 
28 75 
28 75 
28 75 
28 75 



arrying 



pecially 



24 



2 6 TEARS 




GOOD INSTSrMENT 




1 at cydefi 



DMEXSIOXS 




S A inn 



1 Ohms !«■ Volt 



14 




79 A. 




vo. 




IS 





▼ahKS of 1 to 150 

On a 1-volt scale 
^ volts. 




iron 

volts can be sxqiplied with 

may be made with 






by die Pattern 
movement. FuD 
combinations of from one to four read* 

down to less than 







of wppFOsaxnB. 






is attained 
tely 20 
may be 







it is regnlariy faniidied witfa 
On speoa] order a resistance of aptw o sJ - 
in wfaicb case the lowest scale obtainable is 1^ 








for use on 60 cycles, but when so 
orfere d tbey may be calibrated for use on 25 cycles or 100 cycles. 




bakelite cases with bristol board 
with internal resistances up to and 








fisted below, and scales other than shown should be made 



IfiiiiMW Fill 


1 Scale CwTCDt Ccomimptkm 




SOlCKanpcres 




0-1-5-25 

0-1-5-50 

0-1-10-25 

0-1-^10-50 

0-5-15-30 

0-5-30-150 

0-5^25-125 

0-1-5-25-125 

0-1-10-25-100 




Scaie Pncc 


50 


$75.00 


50 


75.00 


50 


75.00 


I 50 


75.00 


60 


75.00 


60 


SOjOO 


SO 


aojoo 




SOjOO 




msn 


75 


80.00 



















































*- 

' I ' ~ 












0<'J 85 .00 
60 90.00 

50 9^j/X' 





Cases for Ah>Dve 



$4^ Net 



2S 



GOOD INSTRUMENTS 



PATTERN 3Vo. 41 

Direct Current 




Style "C" 
Movement 



? V- 



Accuracy 1% 



50 tr- 



RESISTANCE 

Over 80 Ohnxs per 
Volt 



JEWELL VOUAMMETER 



4Rii 



fRESS F0< 

VOITS 



COMMON 

POSITIVE 



)5A- 



30A- 



DIMENSIONS 

4Hx4%xlH inches 



SCALE 
3i^g inches 



WEIGHT 
1 lb. 9 oz. 



The Jewell Pattern No. 41 D. C. pocket portable is without question one of the 
pieces of instrument design and assembly ever offered to the electrical industry, 
extra long scale and special magnetic shielding are two of the many features which 
this a superior instrument. 



finest 
The 
make 



Scale Div. 



Amperes 

I5-.3 
15-15 
3-15 
3-30 
1.5-15 
3-30 
15 30 



Price 



$18.50 
18.50 
18.50 
18.50 
32.00 
18.50 
18.50 
18.50 
18.50 
22 00 
26 00 
30.00 

20.00 
20.00 
18.50 
18.50 
18.50 
18.50 
18 50 
18.50 
18.50 
18 50 
18 SO 
18.50 



20 25 
20 25 
20 25 
32 00 
35 00 



20 . 25 
20 25 
20.25 
20.25 
20 25 
20.25 
20.25 



Range 



Amperes 



Volts 



Scale Div. 



Triple Range 



.15-1.5-6 
.25-2.5-5 
. 3-3-15 
.5-5-10 

1-2.5-10 
. 5-3-30 

3-15-30 



3-30 

8-40 

15-150 

•30-60 

15-150 

50-100 



3 
15 
15 

.15-1.5 
.3-15 
2.5-25 

3-30 

15-15 
.5-5 

3-30 

.015-3-30 
03-6-6 
.15-1 5-6 
15-1.5-15 
. 15-1.5-15 
.15-1 5-15 
.15-1.5-15 
. 15-3-15 
. 15-3-15 
.3-3-15 
.3-3-15 
. 3-3-30 
1 . 5-3-30 
1.5-3-30 
2.5-10-25 
3-15-30 
3-15-30 



Ammeters 

30 



2.5-25 
3-30 
3-30 

5- 25 
3-150 

3-30-150 

6- 30-60 
1 . 5-3-30 
1.5-3-15 

1.5-15-150 
3-15-150 
3-30-150 

1.5-3-30 

3-15-150 
3-15-150 
3-30-150 
1 . 5-3-30 
1.5-3-30 

3-15-150 
2 5-10-25 
3-15-30 
3-30-150 



Price 



*32.000 ohms in series with 32 volts for Ground Leakage on Train Control 

Carrying Cases for Pattern No. 41 $2.00 Net. ^ 



$21.75 

21.75 
21.75 
21.75 
21.75 
21.75 
21.75 
21.75 
21.75 
21.75 
21.75 
21.75 
21.75 



24.00 

24.00 

24 00 

29 00 

29.00 

29.00 

29.00 

29 00 

29 00 

29.00 

34.00 

34 00 

34.00 

34 00 

34 00 

34.00 

34.00 

34 00 

34.00 

34 00 

34.00 

34.00 

34 00 

34.00 

34.00 

34.00 

34 00 



Systems. 



28 YEARS MAKING 




GOOD INSTRUMENTS 




3 V- 



JtWELL VOLTWIMETER 

tAAIX IM CMICAOO 
W S A ' ' * ^ 

jcweu. ELfCTRiCM. wsmuMon ca 



JSOV- 



I5V- 



.300 AMPS 







POSITIVE 



3-300A- 



MESS FM VOLTS 



ISA 




PATTERN No. 41 

For Railroad Serrice 



Constructional Features 

In designing this outstanding pocket portable 
instrument, decided improvements over existing in- 
struments of comparable size were required. The 
type of work to be accomplished, together with its 
small size, presented problems found possible of 
solution only as the result of years of detailed 
experience with small instruments. 

The body is moulded in one piece having two 
compartments — one for the movement and series 
resistance^ and the other containing the shunts and 
calibrating resistances. 

Effective shielding from magnetic influences is 
accomplished in this small portable instrument by 
a steel cover completely incasing the movement. 
A bakelite plate closes the rear of the instru- 
ment and affords a substantial insulated base. 

The movement is a standard style "C* Jewell Min- 
iature assembly of the D*Arsonval moving coil type, 
which has been proved by years of use in small 
instruments. The moving element is swung on 
sapphires and has a resistance of 80 ohms per volt 
or better. 






G 



O 



i 



For Railroad Service 

The Pattern No. 41 pocket portable 
instrument is offered as an ammeter, 
milliammeter, voltmeter or voltammeter. 
Railroad signal service usually requires 
voltammeters. The A. R. A. specifica- 
tions have been strictly observed and a 
standard resistance of 80 ohms per volt 
is maintained in all voltmeters. A de- 
cided advantage is provided in the fea- 
ture of a non-locking push button on the 
ampere side of instruments of proper 
scale ranges which permits change-over 
from the intermediate to the low amper- 
age ranges without changing leads. The 
internal wiring is so arranged that the 
contact is kept on the intermediate range 
until the low range is in circuit, as indi- 
cated by an arrow placed on the scale to 
show when the current is at a safe value 
to make the change and avoid burnout of 
the low range. A different colored arrow 
is placed at 2.15 volts on the voltam- 
meters having a 3-volt or suitable range, 
to indicate lead cell values of storage 
batteries used on floating charge. 




*^ 4 



5V- 




i50v- 




VOLTS 



'i 



n 



3A- 



n 



ISA- 



Partially Assembled Instrument with Coyer and 
Scale Removed Showing Details of Construc- 
tion 



I 




A 30% longer scale than found on competitive 
instruments of the same size is another accomplish- 
ment. This scale is secured with four screws to 
insure permanency of location with respect to the 
movement. 

Binding posts for lower readings are placed well to 
the back of the terminal panel to prevent accidental 
contact with testing leads carrying higher values 
and all are of the insulated non-removable type 
and are securely locked. 

Push button switches for shifting from one reading 
to another or for taking voltage readings are made 
with phosphor-bronze springs carrying sterling sil- 
ver contacts to eliminate errors through contact 



Partially Disassembled Instrument with Back 
Plate and Shield Removed Showing Internal 

Assembly of Parts 



We offer this instrument to the electrical industry 
with the knowledge that it is far superior to any 
portable instrument on the market of comparable 
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28 YEARS MAKING 





GOOD INSTRUMENTS 



PATTERN 
IVo. 57 

Direct Current 



Style "C" 
Movement 



PATTERN 
No. 77 

Alternating Current 



Style "E" 

Movement 




PATTERN 
No. 67 



Style "C" 
Movement 



High Frequency 
Thermo- 
couple 
Type 



This small semi-portable instrument has proven extremely popular in schools, colleges and 
in the radio industry. The base is a bakelite casting and the case is of metal, black 
enameled. 

The Pattern 57 voltmeter has a resistance of approximately 60 ohms per volt, and is self- 
contained up to and including 300 volts. Ammeters are made up to 50 amperes self-con- 
tained, above which reading external shunts must be used. 

The Pattern 67 is of the thermocouple type, having the same characteristics as the Pattern 
64 flush type instrument described on page 63, 

The pattern 77 voltmeters are self-contained up to 600 volts. Ammeters are furnished 
up to 40 amperes, above which range transformers must be used. 



Range 



Scale 


No. 57 


Div. 


D. C. 


30 


$ 9.50 


40 


9.50 


50 


9.50 


30 


9.50 


40 


9.50 


50 


9.50 


30 


9.50 


40 


9.50 


50 


9.50 


75 


9.50 


50 


9.50 


75 


10.00 


60 


12.00 



Range 



Amperes 



9.50 
9.50 
9.50 
9.50 
9.50 
9.50 
9.50 
9.50 
9.50 
10.00 
12.00 



11.00 
10.00 
9.50 
9.50 
9.50 
9.50 
9.50 
9.50 
9.50 
9.50 
9.50 
950 
9.50 
9.50 
9.50 
9.50 



9.50 

9.50 

950 

950 

950 

9.50 

9.50 

9.50 

9.50 

9,50 



1.5- 3 
3- IS 

7.5-150 
15-150 
8-200 
150-300 
300-600 

Triple Scale VolU 

3-15-150 



Scale 
Div. 


No. 57 1 
D. C. 


■ 50 




50 


$ 9.50 


50 


9.50 


30 


9.50 


40 


9.50 


50 


9.50 


30 


9.50 


40 


9.50 


50 


9.50 


40 


9.50 


50 


9.50 


60 


9.50 


75 


9.50 


40 


9.50 


30 


9.50 


40 


9.50 


60 


10.00 


75 


10.00 


75 


10.50 


75 


10.50 


80 


10.50 


75 


15.00 


75 


18.00 


. 75 . 





No. 67 
H. F. 



No. 77 
A. C. 



* « 



10.00 
1 0. 00 
10.50 
10.50 
10.50 
15.00 
18.00 



^.ciu uirect current 

same price as end zero instruments. 



15.00 



supplied at the 






SCALE 
214 ins. 



DIMENSIONS 
9%x7%x4y8 ins. 



WEIGHT 
7^ lbs. 



RaUroad Tube Checker 

The Pattern No. 588 Tube Checker has been designed particularly for the testing of 
vacuum tubes as used in railway control work. It is particularly applicable to the testing 
of Pliotrons No. PJ-2 and PJ-4, but will test other tubes of similar characteristics. The 
test may be made directly at the equipment box. 

The cord is connected to a 110-voIt 50 to 100-cycle source. A small transformer contained 
within the box supplies low voltage energy for the filament, which is controlled by a 
rheostat, and the correct value of the filament may be set by means of the 0-1.5 ammeter. 
The total emission in terms of an equivalent direct current test is indicated on the milli- 
ammeter, which is especially calibrated for this work. Such readings of emission are only 
had when the push button marked ''Emission" is pressed. When the push button marked 
"Grid" is pressed it frees the grid and gives an indication as to whether or not the grid 
and plate are shorted. 

In maintaining locomotive equipment where vacuum tubes are used in train control appa- 
ratus this tube checker is of extreme value. Its portability and use of alternating current 
as a source of energy make it adaptable to practically every round-house or shop where 
inspections are necessary. The low cost of this item is to be considered in choosing a 
means of testing tubes, and freedom from batteries or special devices for furnishing energy 
to the tube checker removes the necessity of a special place being designated for this work. 

Pattern No, 588, including 6 Ft. Cord and Sockets $65.00 



Headlight 

This instrument has been designed as an 
inspector's portable voltmeter for head- 
light generator service. It is of the mov- 
ing coil permanent magnet type, designed 
for ruggedness as well as accuracy. The 
scale length is 2^" with an accuracy of 
2%. The movement is contained in a 
genuine bakelite case 3^^" in diameter, 
with outside terminals for special rubber- 
covered leads with insulated test clips at 
the free ends. The leads may be easily 
replaced if worn or damaged, without the 
necessity of opening the instrument case. 

The movement is protected by the use of 
non*shatterable glass which may crack 
under a heavy blow, but absolutely will 
not shatter, thereby keeping the instru- 
ment protected. It also allows a full view 
of the scale. The outside terminals, which 
fit around the hand, reduce the liability of 
dropping the instrument. Weight 11 oz. 

Pattern No. 587, with leads and clips $13.75 



Voltmeter 




PATTERN No. 587 




This instrument is used in schools and colleges as an instrument for individual students' 
use. also in commercial fields where a vertical instrument is convenient. It is used by 
telegraph companies as a differential milliammeter, with zero in the center for balancing 
circuits and is also valuable as a general utility galvanometer and can be supplied with a 
sensitivity of 10 microamperes per millimeter division. 

The case is of aluminum, finished in black enameh The base is 6" wide, ly^' deep, and 
the height of the case is 43/^ inches. The scale is on bristol board, accurately calibrated. 
Terminals are mounted on the rear of the instruments. 



Range 


1 

1 
1 

Scale 
Div. 


Price 


Volts 
3 

5 

7.5 
10 
15 
30 
50 

75 
150 


1 00 

100 

75 
100 

75 
150 
100 

75 

1 75 

1 


$30 00 

30.00 
30.00 
30 00 
30 00 
30 00 
30 00 
30 00 
30 00 


Millivolts 

25 

50 

75 
100 
150 

25* ' ' ■ 
SO ' 
75 ■ 
100-0 iuo 


100 

75 
100 

75 
100 
100 
100 
150 
100 


30 00 

.UJ (K» 

•ill m 

1 1 1, 1 

- 1 '\[) 

■ ' ' ' lO 

■'1 (1(1 


Amperes 
1 

5 

10 
15 

\ 


100 
100 

100 I 

75 ' 


30 . 00 

30.00 
30.00 

30 00 



Range 



Amperes 
20 
30 

Milliamp>eres 
30 

SO 
75 
100 
ISO 
200 
30-0-30 
50-0 50 
75-0 75 
100-0-100 
150-0-150 
175-0-175 
200-0-200 

Differential 
Milliamperc« 

50 0-50 




75-0 
100-0 
150-0 
175-0 

200-0 



75 

100 

150 

175 

200 



100 
150 



150 
100 

75 
100 

75 
100 
120 
100 
ISO 
100 
ISO 

70 
100 



150 
100 
150 
100 
150 
70 
100 



$30 . 00 
30.00 



30 00 
30 00 
30.00 
30 00 
30 00 
30 00 
30 00 
30 00 
30 00 
30.00 
30 00 
30 00 
30 00 



40.00 
40.00 
40 00 
40 00 
40.00 
40.00 
40.00 



28 YEARS MAKING 




GOOD INSTRUMENTS 



PATTERN 
Na* 36 




Style "G" 
Movement 



Student's Voltammeter 



The instrument shown above consists of our standard Pattern No. 31 switchboard instru- 
ment, supplied on a stand, with a full glass front and special scale and calibrations as 
shown. The instrument case is approximately 7 in. in diameter and when supplied on 
the stand is 19% in. high over all. 

The scale is SYs in. long, hand drawn on white Bristol board and firmly attached to a 
metal scale pan. A zero adjuster is supplied. 

The need of colleges, technical schools and high schools for a general utility instrument 
for laboratory and lecture work is admirably filled by this instrument. It is supplied 
either as shown or with the addition of a tripod stand, which allows it to be placed on 
a table at an adjustable angle, so that it may be seen by an entire class. The open front 
enables the student to study the action of an instrument as the movement and internal 
parts are in full view. The interior of the case is white enameled and it is indeed a very 
beautiful and suitable instrument for the very best of laboratory or lecture work. 

The instrument is supplied on a cast aluminum base on which are mounted two shunts 
for 25 and 5 amperes and resistances for 5, 25 and 125 volts. The movement itself is 
calibrated to 25 millivolts and 25 milliamperes full scale each side of the center zero. The 
instrument alone can be used as a galvanometer of medium sensitivity, having a resist- 
ance of exactly 1 ohm. The ranges above listed are standard. Prices for special readings 
upon application. 

Price, as Illustrated $45.50 

Price, with Tripod Stand 49.50 
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PATTERN No, 155 



Style "L*' 
Movement 



SCALE 
2^ inches 



Laboratory Instrument 




WEIGHT 
21^ lbs. 

DIMENSIONS 
6%x4x3% in. 



Pattern 155, makes available for laboratories an instrument of heretofore unattainable 
utility. Practically, at least eight most useful pieces of laboratory apparatus have been 
combined in one case. 

This new pattern consists essentially of a galvanometer, accurate fixed resistances, and a 
set of accurately adjusted bridge arms. Binding posts are mounted on a silver etched 
plate showing the circuit diagram, and simple instructions for using the instrument. 
More exphcitly Pattern 155 may be used as: 

(a) A galvanometer. Depress buttons 1, 2 and 3 consecutively. The maximum sensitivity of 20 
microamperes per division, vi^ill give a deflection of one division with 1 volt through 50.000 ohms. 
}L\ A ^ ?^v>sion deflection is secured with 1 volt through 500,000 ohms 

Innc w ™;"*^^j"7jeter With any button depressed the full range is 500 microamperes. With but- 
current flnL«-.wt ^^^P^'^ssed interna resistance is inserted in the circuit with corresponding less 
current flow w th the same potential apphed than with button 3 depressed ^ 
/a\ a "^J*"voltmeter; range 100 millivolts, by depressing button No 2 

Lois C.^r^T'' "^A^ millivolt range available, external shunts, as listed, slipped across 

posts G and G + , provide various current ranges. * « 

(e; A voltmeter: range 5 volts, by depressing button No. 1. 

a sen^tivifv o7?00rnhyn°i'"'^''''" u^''*^' T^^^^P^^^^ lifted, provide higher voltage ranges, with 
resTstancVv'^lJ^^eter measurements which may be made whh only a high 

rn'^^^ic^arpe?^^.^^ E^rtsi's^ir ^r'^^he^ ^^^^^^^^^^ 

(button No' 1. 10,00rohms:"bu^^^^^^^^^^ <i-P|;essed. 
resistance is then calculated from onms . Dutton No. 3. 25 ohms). The unknown 



X 



(h) 



1.000,000 E 
D 



R ohms 



throu^. It'^V.^'^TUL'^ut. %,T^!}."^J^J!-^'{J.:'o^^- connected at G-f 



».«iwuBu uic mcier witn Dutton No 1 denrp^KoA a»Jii A^a^^t. *u • 1 , ^"""^^icu 

minal at G+ will deflect the pointer Jo the Teff of ziro^ « 
(i) A thermo electricity indicator. An ' 



ter- 



wkh hea 'rppTied to the junct on w « '"^'d. connected to G+ and G 

the battons^^e depressed consecuti^^^^^^^ «nd.cat,ons of the existence of thermo el^.triX J" ^ult' 



(j) 
va 



thermo electricity, when 



'ri^^'^^'^'^^^^^^^^^^^^ Bt and B_, and a standard 

resistance (designated "X" -- • - piate) across the lower lefi 




D,** VT , "'""ing posts on the bridge arms. 

Pattern No. 155 Universal Laboratory Instrument 



left posts, and an unknown 
s. Obtain a careful galvanometer 
tively buttons No. 1. No. 2 and 

to 1 are provided. 

us, accurate within 1/10 of 1%, 



Ra°ge' 'fm^p^r'" ^'^^"^^^^ ¥' V- drop) for high 



$22.00 



Price 



^'"P"" 0.05 Amp 

'^a'^h $2.50 

No. 517 Resistors for higher voltage 
Single Range 50 volts 
Double Range 50 volts and 
No. 518 
Copper 



O.S Amp. 

$2.50 



I Amp. 

$2.50 



er current ranges 



5 Amp. 

$2.50 



ranges 



10 Amp. 

$2.50 



250 volts.. . . 

Jr^f ""l ^ ""P'*' Thermo Electricity Indication 
and nickel mounted thermo couple.. . 



25 Amp. 

$2.50 

$ 4.00 
. 15.00 



$2.50 
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DIMENSIONS 
3Hx3iSx3ji ins. 



WEIGHT 
1% lbs. 



Galvanometer 

Pattern No. 51, a double pivot, D'Arsonval galvanometer is suitable for general Wheat- 
stone bridge work and service not requiring extreme sensitivity. Protective features adapt 
this meter particularly for student use. 

Full scale deflection either side of center zero is secured with approximately 500 micro- 
amperes or about 20 microamperes per division. The instrument resistance is less than 
40 ohms. 

Protective features on this model have in the past established justifiable popularity for 
the Pattern No. 51. When connections are made to the binding posts, the circuit is not 
completed until button "Ri" is pressed, which places a resistance of about 1000 ohms in 
series with the moving coil, effectively preventing burnouts, unless the potential is in 
excess of 10 volts. With button "R2" pressed, the protective resistance is reduced to about 
200 ohms. Maximum sensitivity is secured by pressing button '*0/* 

When this galvanometer is used by students, connections may be made by the student 
and checked by the instructor before the buttons are pressed and many burnouts which 
might occur without the protective resistances will be eliminated. 

Although not so versatile an instrument as the Pattern No, 155, the Pattern No. 51 serves 
admirably for all measurements where a galvanometer of good sensitivity is required. 

Pattern No. 51 Galvanometer $15.00 



Instrument Stands 

The stand shown consists of an aluminum casting, 
black enameled, and is regularly supplied with two 
binding posts and with an opening to fit any one of 
our standard 3-inch flush type instruments. A 
smaller opening to fit our 2J^-inch instruments can 
be supplied if desired. Screws for holding the 
instrument in place are furnished. 

In ordering specify for 25^-inch or 3-inch instru- 
ments. 

Stand without instrument $2.75 





The Jewell Electrical Instrument Co. has for years made a specialty of supplying instrument 
equipment for X-Ray and treatment work. The needs of this service vary so widely and at 
the same time are so severe that a number of special instruments have been designed. 
X-RAY MILLIAMMETERS: Direct current milliammeters of either single range or double 
range with a switch as shown above are supplied for this work. The 9-inch case above and 
the 6-mch case to the right are two of the popular models. The metal case is grounded to one 
terminal of the instrument and the glass may be covered with metal foil, with the exception of 
the small scale opening. Special protective apparatus is incorporated in the instrument case 
which prevents damage to the delicate movement, regardless of the surges which may occur! 
The result is that the instrument mdicates the true average direct current flowing into the 
X-Ray tube. * 

^?i?^^.^i?^ FILAMENT METERS: These are usually alternating current ammeters, 
with a full scale va ue of 5 amperes, and may be supplied in either of the above patterns 
or some of the smaller ones. Our standard iron vane movement is used, and in certain spe- 
cial cases a depressed scale is supplied. Voltmeters are sometimes supplied for this work 
to be connected across the primary of the Coolidge transformer and reading in terms of sec- 
ondary current. 

KILO VOLTMETERS: Standard voltmeters of a moderate capacity in the above patterns 
fh/h^.h . " .switchboard type are frequently supplied to be connected to the primary of 
the high tension transformer, a portion of the secondary or to a tertiary winding to indi- 
cate proportionally the voltage at the high tension terminals. To properly cTbratf' such in- 
struments the transformer ratio under normal load must be known very definitely 



Range 


Scale 
Div. 


No. 27 
D. C. 


Amperes 






3 


60 


$31.00 


5 


100 


31.00 


Volts 






ISO 


75 


31.00 


200 


100 


32.00 


250 


50 


33.00 


300 


60 


34.00 


Milliamperes 






S 


100 


31.00 


10 


100 


31.00 


15 


75 


31.00 


20 


100 


31.00 


50 


100 


31.00 


100 1 


100 


31.00 


200 


100 


31.00 


500 


100 


31.00 



No. 15 
A. C. 



28.50 
29.50 
30.50 
31.50 



28.50 
28.50 
28.50 
28.50 
28.50 
28.50 



No. 27 

D. C. 



Milliam- 
peres 

2 Reading 
Milliamps. 

10-100 
15-150 
20-200 

High Ten- 
sion Type 
Milliamps. 

5 

10 

10-50 

10-100 

20-200 



No. 15 
A. C. 



100 
75 
100 



100 
100 
100 
100 

100 



39.00 
39.00 
41.50 
41.50 
41.50 




YEARS MAKING 





GOOD INSTRUMENTS 




PATTERIV 
No. 24 

Style "G'* 
Moven^ent 

PATTEKN 
No. 72 

Style "D** 
Movement 




PATTERN 
No. 02 

High Frequency 
Thermo Couple 
Type 



X-Ray and Electro- Therapeutic Instruments - Continued 

POLARITY INDICATORS: Polarity indicators are usually of the smaller type, such as 
our Pattern No. 53 or Pattern No. 54 arranged with a center zero and are actuated by a 
portion of the alternating current rectified by a small commutator on the synchronous rec- 
tifier drive. The instrument may be designed for a high or a low voltage, as desired, al- 
though we would recommend 50 volts as being ample for proper commutation and at the 
same time may be used with the most economical instrument. 



with line 
These in- 



GENERAL X-RAY INSTRUMENTS: Many X-Ray panels are now equipped 
voltmeters, and ammeters reading total current, as a general check on operation, 
struments may be supplied in the above or in any of the other popular patterns. 

HIGH FREQUENCY INSTRUMENTS: For treatment work the Jewell Electrical Instru- 
ment Co. has been making thermo couple type high frequency ammeters and milliammeters 
for a number of uses, and these instruments have been used in large quantities on various 
high frequency machines. Their freedom from zero shift, their accuracy under all condi- 
tions and their relatively high overload capacity make them far superior to the old expan- 
sion type of hot wire meter. 

Ammeters and milliammeters of this type can be supplied in any of our popular styles, 
although the 6-inch instrument above is probably the most popular. With a large open 
scale, conditions of treatment are readily controlled, this materially improving technique. 

Double scale high frequency ammeters and milliammeters can be supplied on special order. 

High frequency instruments are, of course, limited in their ability to stand heavy continuous 
overload, and in order to remove this difficulty we have developed special fuses for protect- 
ing the instruments which can be supplied in quantity in connection with the instruments 
themselves. 



Range 



Amperes 
3 

5 

Volts 

150 
200 
250 
300 

Milliamperes 

5 

10 
15 
20 
50 
100 



Scale 
Div. 



60 
100 

75 
100 
50 
60 

100 
100 
75 
100 
100 
100 



No. 24 
D. C. 



$27.00 
27.00 

27.00 
28.00 
29.00 
30.00 

27.00 
27.00 
27.00 
27.00 
27.00 
27.00 



No. 72 
A. C. 



$25.00 
25.00 

25.00 
26.00 
27.00 
28.00 



25.00 
25.00 
25.00 
25.00 



No. 62 

H. F. 



$32,00 
32.00 



Range 


Scale 


No. 24 


No. 72 


No. 62 


Div. 


D. C. 


A. C. 


H. F. 


Milliamperes 










200 


100 


$27.00 


$25.00 




500 


100 


27.00 


25.00 




1000 


lOO 


27.00 


25.00 


$32.00 


1500 


75 


27.00 


25.00 


32.00 


2000 


100 


27.00 


25.00 


32.00 


2500 


50 


27.00 


25.00 


32.00 


3000 


60 


27.00 


25.00 


32.00 


4000 


80 


27.00 


25.00 


32.00 


5000 


100 


27.00 


25.00 


32.00 


Milliamperes 










10-100 
15-150 
20-200 


lOO 


29.50 






75 


29.50 






100 


29.50 
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28 YEARS MAKING 




GOOD INSTRUMENTS 




PATTERN 
Xo. 142 



WEIGHT 
3 lbs. 



DIMENSIONS 
4^ix6x4V^ ins. 




r 



Relays 



For many years the Jewell Electrical Instrument Company has manufactured instrument 
movements equipped with contacts to serve as relays for special requirements. The appli- 
cations are in burglar alarm systems, voltage control and recording devices of various sorts. 
In alarm work a closed circuit system is usually used with the relay adjusted to remain 
open on a definite current of the order of a few mUIiamperes. If the control circuit is 
broken, or if it is changed materially in its resistance, the relay makes a contact either 
above or below its normal position, and a secondary circuit is completed which in turn 

rings a large gong, actuates signal circuits or may perform any other operation found 
desirable. 

The Pattern 142 Relay iUustrated above has been developed to fill the demand for a very 
high grade relay to be mounted in a small space. The magnet is of special alloy which 
allows It to be made short and compact and still remain permanent. The pole pieces are 
designed to concentrate the field and the moving element is wound with a large number 
of turns of fine wire m order to raise the torque to the point where satisfactory contacts 
may be made of the order of 100 mUhamperes without difficulty from welding. 

The contacts regularly supplied are of a special aUoy of silver with a small percentage 
of graphite which further prevents welding. The moving contact is silver soldered to the 

wid?.H 'I" ^"'^ adjustable screws, which allow a 

wide adjustment of upper and lower limits of contact. 

Ordinarily the two fixed contacts are connected together, but they may be brought out 
separately if desired. Further, resistance may be inserted in series or in shunt ^o th 
movement or in the contact circuit, as found necessary by the particular aDolir^Hnn 
making the relay a self-contained unit ready for use. Particular application. 

Inasmuch as the application of instrument type relays covers such a wide field we do not 
hst any standard relays. Each application should be taken ud with n„r 
Department, and full information should be given in order thafthT Engmeermg 
of winding and contacts be supplied All oartHre kent i ? I u combination 
ment can readily be made when' the tquiremenrar: 'known. ^° ^^'P" 



Pattern 142 Relay as described above without special resistances $35. 

r^'jnT^ '"^P^^'*^ may be supplied on 

a 3-mch diameter round base with studs for mounting, at the same Drice 
and IS known as Pattern 144 Tf (^^a • , P"ce, 
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GOOD INSTRUMENTS 



Relays 




The Pattern 16 Relay contains 
our intermediate size movement, 
and while it does not have the 
high 



It is sup- 



PATTERX No. 16 

Siyle "G** Movement 



torque and sensitivity 
which can be obtained in the 
Pattern 142 Relay it is neverthe^ 
less satisfactory for a large num- 
ber of applications, 
plied in the same case as our 
Pattern 25 direct current instru- 
ment, and while shown with 
binding posts on the sides it can 
also be supplied for rear connec- 
tion where desired. Its applica- 
tion is the same as the Pattern 
142 Relay described on the pre- 
ceding page. 

The Pattern 112 Relay contains 
our miniature movement and is 
particularly suitable where the contact requirements are not severe, and 
where very fast action is wanted. The movement is our miniature direct 
current type, and while it is shown supplied on a bakelite base of rectangular 
shape, it can also be supplied in a 3-inch diameter round base with studs for 
rear connection. 

Both of these relays are supplied with the special alloy contacts, although 
platinum iridium contacts can be supplied if desired. In special applications 
carbon contacts may also be sup- 
plied where relatively heavy cur- 
rent is to be handled for a very 
short period. It is recommended 
that the contacts on these relays 
handle not more than 30 milliam- 
peres at 20 volts. 

As with the Pattern No. 142 Relay, 
most of the applications are some- 
what special, and correspondence 
with the factory will assure relays 
of proper characteristics for any 
particular application. 



Pattern No. 16 $25.00 

Pattern No. 112 25.00 




1?-ATTKHIV No. 112 

Style "C" Movement 
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M E N T S 



EWE I^L 




PATTERN 



style * G" 
Movement 



Accuracy 1% 





rilCAL iMTRUMEirT CO. 

lOAoa lu- 

3C IN U • A 




DIMENSIONS 
6%x6x6% ins. 



SCALE 

5 inches 



WEIGHT 
314 lbs. 



Pattern 96 is especially suitable for commercial purposes, requiring a sensi- 
tive movement such as low resistance pyrometers in which connection it is 
used quite extensively. It has a long scale with mirror and knife edge pointer. 
The case is of moulded bakelite, with the pedestal of aluminum, black enam- 
eled to match the case. Binding posts are on the rear of the instrument and 
a zero adjuster is supplied as shown. 



Range 


Scale 
Divisions 


Price 


Volts 


1 

1 




7.5 


150 


, $35 . 00 


10 


100 


35 00 


15 


150 


35 00 


30 


150 


35 00 


50 


100 


35 00 


75 


150 


35.00 


150 


150 


35,00 


300 


150 


37.00 


Millivolts 


h 




25 


125 


35.00 


50 


100 


35 00 


75 


150 


35 00 


100 


100 


35 00 


150 


150 


35 00 



Range 



Amperes 
1 
5 

15 

30 

50 

75 
100 
150 
200 
300 
400 
500 

Milliamperes 
15 

150 

300 

500 




Scale 
Divisions 




100 
100 
150 
150 
100 
150 
100 
150 
100 
150 
80 
100 

150 
150 
150 
100 



$3 5 00 
35.00 
35.00 
35 00 
35 00 
40.50 
40.50 
40 50 
42.00 
43.25 
45.50 
47.50 

35,00 
35.00 
35.00 
35,00 
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m 



GOOD INSTRUMENTS 



PATTERN 
No. 37 

Direct Current 



Style "C" 
Movement 



Accuracy ^% 



SCALE 
3 % inches 




DIMENSIONS 
9%x7x3% inches 



WEIGHT 
5% Iba. 



Electrical measuring instruments, designed specifically for certain purposes, often prove 
of incalculable value in other fields. The Pattern No. 37 voltammeter has entered this 
classification in that, while originally intended for automotive test service, it has established 
itself in various other applications— notably that of indicating the values of current and 
potential employed in commercial circuits. 

Adaptable to a diversified demand for a portable voltammeter this instrument has demon- 
strated its excellence as a general utility meter. Its wide range of measurements, its 
ability to simultaneously register amperage and voltages, its convenient size, the rugged- 
ness of construction and the accuracy of movement and caHbration combined with a read- 
able scale are characteristics which enable this instrument to lead in the field of portable 
meters. 

The case is of walnut, of lock-joint construction, impervious to acid or physical damage 
by reason of 7 coats of special finish. The panel or front is of bakelite, moulded for this 
particular instrument. 

The movements have knife-edge pointers moving over fine line scales giving accurate 
results. 

Commercial ranges 

0-3-15-150 volts and 0-3.5-35-350 amperes ^ou.uu 

0-15-150-300 volts and 0-3.5-35-350 amperes o:).uu 

Shunts incorporated in Pattern 37 are not designed for continuous use. 

Automotive Testing 

In the automotive field the Pattern No. 37 is supreme in i^^. ^^^^^^^^i^^^^ 
300 millivolt scale for armature tests, .3-0-3 volt scale for smgle cell and cadmium te^^^^^^^^ 
0-30 volts for line tests and 0-150 volts for electric car and general power the complete 
range of ^^^^ reading demanded by the service station. The current ranges are pro- 

3 with a 0-3.5 scale for general ignition tests, 0-35 amperes for charging rates and 
0-350 amperes for discharge and starting current testmg. . t. i j 

Cadmium tests are provided for by the regular cadmium, "^.^'^Z^^^^ '"^^ ^""^ 
full instructions for automotive testing accompany the mstrument. 

0-.3.3-30-150 volts and 3.5-35-350 amperes $60.00 

Railroad Service 

Especially adaptable with a multiplicity of scale combinations, for the complete field of 
signal requirements. , , ^ ^ ^ 

Resistances of voltage coils ^oTpuTa. ons"a're"„e"cys'! 

i"a K^lsrst?„~o. lesl *aS s"' oh'^s^" vol.. Non-.e Jvable nu.s ate sup- 

plied on binding posts. j • j 

Price on application, depending on scale combination desired. 
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Automotive Testing Instruments 




Cadmium Test Voltmeter— No. 58 

The correctness of design of this instrument and the accuracy 
with which it is manufactured have made the Jewell Cadmium 
Test Voltmeter the standard. The instrument has two scales. 
The lower is for cadmium tests and general single cell voltage 
readings— range of 2,8 volts, with .3 volt in the negative direc- 
tion for making cadmium to negative readings. The higher 
scale has a range of 28 volts to take care of practically all battery 
units. 

To insure the best cadmium test results, use the No. 1 CP 
Cadmium Prods, especially designed for use with this instrument. 

For heavy discharge tests of the cells of the battery, use the 
No, 1 HDP Discharge Prods. Full directions are included in 
the carton in which the Cadmium Test Voltmeter is packed, also 
a trouble chart for all starting, lighting and ignition trouble. 

No. 58 Each, $17.75 



Cell Tester— No. 59 



This Cell Tester, manufactured by exclusive license under Terry 
patent, is designed so that the car owner himself can be shown the 
true condition of his battery, without removing battery from car. 
It consists of two steel prods, in fixed relation to each other, with a 
resistor and a meter mounted in shunt between the prods. The resistor 
is calibrated to draw 200 amperes at 2 volts and 180 amperes at 1.8 
volts. By pressing the prods into the posts of one cell, the cell is 
discharged at practically the same rate as in starting the motor. It 
is thus easy to detect weak or worn-out cells. The resistor is of a 
special zero temperature coefficient metal, the electrical resistance 
of which is not affected by changes in temperature. The scale 
reads 2-0-2 volts. 




1 




No. 59 Each, $12.60 



Battery Analyzer — No. 60 




This is a three-in-one instrument. It can be used to make 
the heavy discharge test on the cells of a battery, to make 
the cadmium test, and to use as an open circuit voltmeter. 
This meter has the same characteristics of accuracy and 
dead-beat reading, and also has a 3-0-3 volt scale and the red 
markings commonly associated with the cadmium test It 
also has a third terminal which is connected by means of a 
flexible lead to a steel prod with a cadmium stick. This 
Battery Analyzer is not a substitute for any of the special 

l^fnT'"? J '""'^'^"^ combines; it is a self con- 
tamed portaWe device for use where it is necessary to make 
all tests with one tool. 



No. 60 



Each, $14.85 
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Automotive Testing Instruments 




Single Cell Voltmeter— No. 159 



case of acid 
an angle so 



The Pattern 159 single cell voltmeter has a 3^" diameter 
resisting, moulded bakelite with a lower prod mounted at 
that when held in the hand it can be easily read. 

It is furnished with a rubber covered wire on the upper post, which has 
a cadmium stick mounted on a sharp steel prod so that voltage or cad- 
mium readings can be taken. The scale, supplied with cadmium mark- 
ings, is black on a silver background. 

No. 159, complete with lead, prod and cadmium stick. .$14.50 



Growler Test Meter — No. 71 

This device will test any armature in connection with any 
type of growler and will give the desired information 
accurately. It consists of a special 0-1.5 ampere alternat- 
ing current ammeter mounted on a handsomely finished 
metal stand. A rheostat is connected in series with the 
instrument and with the binding posts at the top. To the 
latter are attached a pair of leads terminating in a handle 
that is equipped with a pair of closely spaced contacts for 
use on the commutator. 

When an armature is placed in the growler and the con- 
tact points touched on the adjacent commutator segments, 
accurate reading is shown. There is an adjustment of the 
rheostat on the back of the instrument to compensate for 
the number of turns on each armature coiL Thus, a com- 
parison of armature coils shows the open, shorted or other- 
wise defective coils. Complete with instruction book. 

No. 71 Each $17.30 






Discharge Prods— No. IHDP 

These prods are designed particularly for use with the 
No. 58 Cadmium Test Voltmeter and the No. 37 Garage 
Testing Instrument. They are built of heavy square steel 
bar driven into a large black enamel handle. The resistor is 
of special zero temperature coefficient metal. The leads are 
four feet long. 

IHDP Each $3.60 



No. 



V 



Cadmium Prod 




ICP 



These prods were designed for use with our No. 58 Cadmium 
Test Voltmeter, and No. 37 Garage Testing Instrument. 
Prods are dull nickel plated steel, with sharp pomts to 
give good contact. The cadmium stick itself is sufticiently 
small to go into the vent hole of any battery. The insulator 
is very small, and does not cover the side of the electrode, 
thus giving maximum electrode surface as well as assuring 
proper protection. Grooves cut in the electrode itself 
further increase the cadmium surface. 

The leads are of rubber covered flexible cable, and may 
be easily replaced at any time, and the cadmium replace- 
ment stick can easily be changed. 

No. ICP Pair $2.25 

Cadmium replacement stick Each .90 




r 




f 



Heavy Current Leads — No. IHCL 

These heavy current leads are made of No. 2 insulated 
cable sufficiently large to carry starting current without 
overheating. Each is 4 feet long. To one end is sweated 
a spade clip for attaching to testing instrument; to the 
other end is attached a large spring clip for connection 
to the battery, starting motor or other point. 



No. 1 



HCL Pair $7.65 
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Jewell Tachometer 



Speed Indicator 



The Jewell speed indicator consists of a small magneto generator driven by the machine 
whose speed is to be measured, and connected by wires to a Jewell voltmeter, the scale of 
which is calibrated to read in revolutions per minute, miles per hour or feet per minute. 
The generator produces a voltage which is directly proportional to the speed, so that the 
meter indicates accurately the speed of the machine throughout its range. 

The Jewell electric speed indicator has many advantages over any other method of meas- 
u'-inf the speed of rotating machinery. It is much more accurate than mechanical or 
; c speed indicators, and it remains permanently accurate to a degree not 

ed by any other speed measuring devices. 

The entire absence of moving parts wherein wear affects the indications, and the simplicity 
of the method, gives great advantage over the more complicated devices. The fact that 
several indicators can be operated from a single generator, and that the indicating instru- 
ment can be placed a considerable distance from the generator, are important advantages. 
The small amount of power required to operate it, and the fact that exceedingly little 
attention is required are points worthy of consideration. 

THE GENERATOR. The generator is rugged in design and prepared especially to 
give long service without attention. The drive shaft is separate from the armature shaft. 
This gives the double advantage of providing necessary gear reduction in the case of high 
speeds and the reverse in case of low speeds, and it relieves the armature of the strains 
due to the drive. It is ball bearing throughout and needs practically no maintenance to 
keep It in continuous service. 

CAcp The case is cast aluminum alloy designed to provide two separate compartments 

cars and the other for the electrical device proper. The lower half of the case is 

' n<; Tn nccur. fHy locate the position of all parts such as ball bearings jack 

net. brush holders, etc. The lower half also provides a stuffing 
' C ^,^"'PP*^ w'th three feet designed to relieve strains in case due to 
The upper half serves as a cover and is bolted to the lower half, forming a 
r.^s t ght unit The junction of the two halves is fitted with an oiled gasket 
IrLV^A l r*"^^ T^-*" openings on both sides. These openings have 

oJ, ii i T^"'* °' jP'^"'^^ '''"^'"8 P°«*«- The case is designed through! 

out to make it cxcepUonaUy strong and serviceable. The finish is baked black enamel 

'^URE. The construction of the armature is such as to give it ereat merh;inJral 
It IS mounted on closed radial ball bearings requirinf no adjustments The 
coils are wound on a laminated core giving straight line speid vXge char! 

The laminations are skewed one slot so that the magnetic reluctance is held 
and a smooth flow of voltage is obtained as brushes pass over Se corSmutator 
The twelve coils are wound with silk enameled wire and baked in elasticTarnish 

* having twelve segments and this fact together with 

..lane of commutation also helps to cause a steady flow of Voltage Tree 
,u ■K^v,""°"* r "P"'^ °* »he armature will be held To aDDroxima elv 



bars. 
They arf 

the broa 
from var: 
1000 RPM 

speed if it were required. 
COMMUTATION. The twelve 

?^elertrd especially for use with ■ 

t vtiy position themselves, no h 



commuutor bars are made of a special silver alloy 
cs^ The brushes are specially designed to posi- 
:n bemg necessary. They may be placed in the 
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holders by the fingers and without the use 
of tools. They are held in contact with 
the commutator by a spring, and there is 
no change in voltage due to contact resist- 
ance or wear. 

MAGNETIC CIRCUIT. The magnetic 
field is produced by a properly aged per- 
manent magnet of large cross section. The 
magnet is placed in the assembly with the 
open end at the top and the neutral point 
at the bottom so that the generator can 
be mounted directly on an iron base with- 
out affecting its operation. The two soft 
iron pole pieces are installed in the 
assembly and then ground to proper inter- 
nal dimension. This procedure, together 
with a ground armature, assure a uniform 
air gap. The top of the magnet and arm- 
ature assembly is closed with a non-mag- 
netic shield keeping all possible dust or 
dirt out of the air gap. 




Tachometer with Coyer in Position 



ELECTRICAL CHARACTERISTICS. The internal resistance of the generator is 
approximately 25 ohms, and since it generates 15 volts at 1000 RPM of the armature, it 
may be used with voltmeters of rugged construction and of zero temperature coefficient. 
Inasmuch as the speed voltage curve is a straight line up to about 4000 RPM of the driven 
shaft, indications are proportional to the voltage and are the same for either direction of 
rotation. Final adjustment of voltage output may be made by a magnetic bridge which 
can be adjusted with the aid of a screw driver. 

GENERAL. The ball bearings are packed with a slow running grease sufficient for six 
months to a year, and oil cups are supplied for additional lubrication when necessary. One 
of the gears is steel and the other of bakelized canvas, eliminating noise and wear. The 
following gear ratios are available: 5/1, 3/1, 2/1, 1/1, 1/2, 1/3 and 1/5. 



The commutator is in a separate compartment and should not 
periods. If cleaning should become necessary, brushes may be 
mutator cleaned with a small rag soaked in alcohol. 



become dirty for long 
removed and the com- 



The outline drawing shown on page 112 shows different methods of drive. The 2 pulley 
shown lists at $9.00 and the 4" pulley at $10.50. The flexible coupling hsts at $16-00 and 
the stud shown can be supplied at an extra list of $7.50. It is recommended that the 
generator be mounted with a direct drive wherever possible. 

The list price of the generator as described, with plain shaft extension i^" in diameter, 
carrying a No. 2 Woodruff key and nut is $125,00. 

Special discounts apply on the generator and driving devices, such as pulleys and couplings. 
When ordering, the following information should be given in order that the proper equip- 
ment be furnished: 

1. speed of shaft from which the generator will be driven. 

2. Type of drive and accessories, such as couplings and pulleys required. 

3. Relation of shaft speed to speed shown on meter if relation is other than units. 

4. Distance between generator and the instrument. 

5. Pattern of instrument desired and scale. 

INDICATING INSTRUMENTS. Any of our standard direct current voltmeters may 



be supplied with this tachometer. 




The price of the lowest direct current voltmeter should 
be used. Scales may be marked as desired in revolu- 
tions per minute, feet per minute, miles per hour, or 
knots as desired. Portable instruments, such as the 
Pattern No. 2 or No. 171 will serve for portable equip- 
ment, and the Patterns Nos. 31, 21 and 127 are typical 
instruments in the switchboard class which are suitable 
for this type of measurement. Several instruments may 
be connected in parallel where desired, provided they 
carry the same calibration. The accuracies of the 
instruments will apply to the completed installation 
after the final adjustment has been made. 



At the left is shown a Pattern 
a scale of O-1500 RPM as a 
indicating instrument. 



No. 31 instrument with 
typical example of the 
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Switchboard Instruments 



Instruments for use on large switchboards to enable the control of large quantities of 
power probably form the most important application of instruments in the electrical 
industry. Such instruments must of necessity be accurate in order that the control func- 
tions be performed with full knowledge of existing conditions. They must be extremely 
rugged to withstand short circuit currents which may flow before the opening of the 
breakers, and they must present an appearance in accord with the finest of modern control 
apparatus. 

For controlling large amounts of power, the Jewell Electrical Instrument Company manu- 
facture and recommend their standard 7-inch round type instruments and, as an alternative, 
their rectangular instruments having approximately the same scale length. 

These instruments may be obtained to indicate direct or alternating current volts or 
amperes, watts, either single phase or polyphase, power factor, frequency, reactive K. V. A., 
high frequency amperes as well as other quantities, such as speed in miles per hour, tem- 
perature and R.P.M., in connection with auxiliary apparatus. The movements used are 
the larger and more rugged types, and past experience over a number of years has proven 
their ruggedness and ability to withstand heavy overloads. For instance, certain alter- 
nating current ammeters are supplied which will withstand an instantaneous overload of 
4000% (four thousand per cent). 

The entire line of 7-inch round type instruments is now suppHed with the plain front as 
shown in the following pages, carrying only the zero adjuster and a Jewell medallion, 
all finished in baked black enamel. Lettering and matting which detracts from both 
appearance and ease of reading, has been entirely eliminated. The scale opening has been 
considerably enlarged, allowing twice the light on the scale. The figures are larger and 
of a more readable style. All of these factors result in an instrument which is more 
pleasing in appearance, and which may be read quickly, accurately and with greater case 
than any type of 7-inch instrument produced heretofore. 



Where instruments arc desired with the older lettered front of the style shown in the 
small cut below at the right, or required to match existing installations, they may be 
supplied on special order. 

Switchboards carrying a complete layout of Jewell 
instruments will present a harmonious and dignified 
appearance well in accord with modern practice. The 
accuracy of their indications will result in the closest 
possible control of apparatus. 

The following pages list standard readings of switch- 
board instruments. It must be understood, however, 
that it is impossible to list all of the various modifica- 
tions which may be made, and if certain special 
requirements do not seem to be met by instruments 
herein listed, correspondence with the nearest 
repreftenutive or the home office will usually result 

in a Mtisfactory solution of the problem. qU StyU Front 

OuUine dimensions of instruments, shunts and transformers are given on the last pa«8 of 
this catalog, a. well a. wirmg diagrams for the wattmeters, power factor r^eters and f,? 
quency meter.. While the outline dimensions are correct as of tZ r [ 

caulog. it « well to secure from the factory exact dHlUnI ilfn 'r"^" '^"^ 

paneU are to be made before r....n. L. ^."^"^"^ ^formation where important 
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PATTERN 
No. 42 

Direct Current 



Style "A" 
Movement 



RESISTANCE 

Approximately 100 
Ohms per Volt 



Accuracy 1% 




SCALE 
12 inches 



WEIGHT 
27 lbs. 



DIMENSIONS 

Width 17 inches 
Height 14^ inches 
Depth 4 inches 



Illuminated Dial 



The illuminated dial instrument has always found favor for lecture room, power plant or 
engine room work. The long scale of opalescent glass insures ease of reading from a 
distance in demonstrating or under actual working conditions. Two sockets for lamps 
are placed in the rear of the glass scale so that they may be wired to the lighting circuit. 

Pattern No. 42 is regularly furnished with two straps as shown for mounting on the front 
of board, but may be supplied with studs for back connection. The instrument is self-con- 
tained up to and including 750 volts or 75 amperes. For complete price of direct cur- 
rent anmieters having ranges of higher than 1000 amperes, it is necessary to add the cost 
of an external shunt of suitable capacity to the list price of the lowest reading voltmeter. 

For classroom work we will supply external shunts of various capacities of single, double 
or triple range with 20 ft. leads. 



This instrument can also be supplied as a wattmeter, 
of necessary information. 



Prices wUl be furnished on receipt 



Scale Div. 



Price— D. C 



Price — A. C 



$80.00 
80.00 
82.00 
83.00 
85.00 
86.00 
88.00 

80.00 
80.00 
80.00 
80.00 
80.00 
80.00 
81.25 
81.25 
82.50 
82.50 
82.50 
83.00 
84.50 
86 00 
87.50 
89.50 



90 00 
90.00 
90 00 

90 00 
90.00 
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PATTERN No. 21 

Direct Current 



Style "A" 
Movement 



WEIGHT lOJilbs. 



RESISTANCE 

Approximately 
100 Ohms per Volt 



PATTERN No. 29 

Alternating Current 



Style "D" 
Movement 



WEIGHT 93^ lbs. 



30 



RESISTANCE 

Approximately 

Ohms per Volt 
at 150 Volts 




Accuracy 1% 



SCALE 
6% inches 



DIMENSIONS 

Base Dia. 9H inches 
Depth 3H inches 



This pattern is the largest of the round switchboard instruments and is encased in cast 
iron finished in baked black enamel. The scales are hand drawn on bristol board, and 
designed for visibility at a distance. 

The direct current instruments are self-contained up to and including 750 volts or 75 am- 
peres, above which values external multipliers or external shunts are furnished. 
The alternating current instruments are self-contained up to and including 300 volts, and 
are supplied with resistors above 300 volts to 750 volts. Above this value potential trans- 
formers should be ordered. Alternating current ammeters may be supplied self-contained 
up to 500 amperes, above which range current transformers are necessary. 
While not listed, single and polyphase wattmeters, power factor and frequency meters 
can be supplied in the 9" case. Prices and other information will be furnished on request. 



Range 



Volts 



Scale 
Div. 



No. 21 
D. C. 



$35.75 
35.75 
35.75 
35.75 
35.75 
35.75 
35.75 
35.75 
35.75 
37.50 
38.25 
41.75 
43.25 
45.75 



35.75 
35.75 
35,75 
35.75 
35.75 
35.75 
35.75 
35.75 
37.00 
37.00 



No. 29 
A. C. 



Range 



Amperes 

200 
250 
300 

$26.75 I 350 
26.75 400 
26.75 500 
26.75 600 
26.75 750 
26.75 800 
32.75 1000 
33.75 1200 
35.75 1500 
37.00 2000 
39.00 I 2500 

3000 
3500 

26.75 I 4000 
26.75 4500 
26.75 5000 
26.75 6000 
26.75 7500 
26.75 10000 
26.75 12000 
26.75 15000 
27.00 18000 
28.00 I 20000 



Scale 
Div. 



No. 21 
D. C. 



No. 29 
A. C. 



$ 38.25 I $30.25 

'38.25 30.25 

38.25 31.25 

38.25 31.25 

38.75 32.25 

40.25 I 33.00 

41.75 

43.25 

43.75 

45.25 

46.75 

52.75 

60.75 

64.75 

70.25 

74.75 

80.75 

92.75 
104.75 
117.75 
142.75 
172.75 
224.75 
288,75 
357.75 
402.75 
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PATTERN No. 31 

(D. C.) 



Style "A" Movement 

WEIGHT 9% lbs. 



RESISTANCE 

Approximately 100 
Ohms per Volt 



PATTERN No. 30 
(A. C.) 



Style *'D" Movement 



WEIGHT 8 lbs. 



RESISTANCE 

Approximately 30 
Ohms at 150 Volts 




Accuracy 1% 



SCALE 
inches 



DIMENSIONS 

Base Dia. 7% inches 
Depth 3% inches 



These instruments are our standard switchboard instruments. The containing cases for 
both the direct and alternating current instruments are of drawn steel and the fronts of 
cast iron. The case and front form a shield so essential as a protection against external 
magnetic fields. A very special feature is the large scale opening which is long and wide 
and allows unusually good illumination of the scale. The pointer is of special construction, 
extremely rugged, and does not bend even under high overloads. The spade tip is large 
enough to be readily seen at a distance, yet has a fine point so that accurate readings may 
be made. 

Constructional features of the alternating current types are of particular interest. The coil 
is wound on a bakelite casting, the damping chamber is also of this, material. The studs 
with heads of moulded bakeUte are extremely rugged. This insulation is of the best and 
in accordance with A.I.E.E. specifications. 

Direct current instruments are self-contained up to and including 300 volts or 75 amperes, 
beyond which range external multipliers or shunts are supplied. Alternating current in- 
struments are made internal up to and including 300 volts. Potential transformers are 
recommended above 750 volts. Ammeters of this type are self-contained up to and includ- 
ing 500 amperes, above which range current transformers must be used, the instrument 
scales being marked in terms of primary current. 

These instruments can be supplied for either flush mounting or front connection, but am- 
meters are not to exceed 75 amperes capacity for either direct or alternating current when 
supplied in this way. 



Ran^e 


Scale 
Div. 


No, 31 
D. C. 


Volts 






3 


60 


$25.75 


5 


100 


25.75 


10 


100 


25.75 


15 


75 


25.75 


25 


50 


25.75 


50 


lOO 


25.75 


75 


75 


25.75 


100 


100 


25.75 


150 


75 


25.75 


250 


50 


27.75 


300 


60 


2a75 


500 


100 


32.75 


600 


60 


35.25 


750 


75 


37.25 


Amperes 






5 


100 


25.75 


10 


100 


25.75 


15 


75 


25.75 


25 


50 


25.75 


30 


60 


25.75 


50 


100 


25.75 


60 


60 


25.75 


75 


75 


25.75 


100 


100 


27.00 




No. 30 
A. C. 



Range 



Amperes 

150 

200 

250 

$20.25 300 

20.25 350 

20.25 400 

20.25 500 

20.25 600 

20.25 750 

22.25 800 

23.25 1000 

27.25 1200 

30.25 1500 

32.25 2000 

2500 
3000 

20.25 3500 

20.25 4000 

20^5 4500 

20.25 5000 

20.25 6000 

20.25 7500 

20.25 10000 

20.25 12000 

21.50 15000 



Scale 
Div. 



No. 31 
D. C. 



75 

100 
50 
60 
70 
80 

100 
60 
75 
80 

100 
60 
75 

100 
50 
60 
70 
80 
90 

100 
60 
75 

100 
60 
75 



No. 30 
A. C. 



$ 27.00 
28.25 
28.25 
28.25 
28.25 
28.25 
30.25 
31.75 
33.25 
33.75 
35.25 
36.75 
42.75 
50.75 
54.75 
60.25 
64.75 
70.75 
82.75 
94.75 
107.75 
132.75 
162.75 
214.75 
278.75 



$21.50 
22.50 
23.00 
24.25 
26.50 
27.50 
28.50 
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PATTERN No. 48 



Style "F" Movement 



Accuracy 1% 



WEIGHT 
8M lbs. 




SCALE 
inches 



DIMENSIONS 

Base Dia. 7?-i inches 
Depth 3H inches 



Single Phase Wattmeter 

The single phase wattmeter as well as all Jewell 7H" instruments match in general appear- 
ance. The case is of drawn steel, finished in black baked enamel. The movement is a 
rugged dynamometer type, with special construction features typical of this instrument. 
The damping device consists of two fans moving in a special die casting. The moving 
element is as hght as possible, still having sufficient strength to withstand severe overloads* 

This instrument is self-contained up to the maximimi of 300 volts, above which point 
external multipliers are used to 750 volts. Above 750 volts both potential and current 
transformers must be used. 

Current coils are self-contained up to and including 50 amperes, above which value current 
transformers of proper ratio must be used, the scale being furnished in terms of primary 
current and voltage. 



Watts 
Full Scale 



150 
300 
750 
1500 

3000 
7500 



300 
600 
1500 
3000 
6000 
15 K AV 



Volts 



100 
to 

150 



200 
to 

300 



Amperes 


Scale 
Div. 


Price 


Watts 
Full Scale 


1 


75 


$60.00 


500 


2 


75 


60.00 


1000 


5 


75 


60.00 


2500 


10 


75 


60.00 


5000 


20 


75 


60.00 


10 K.W. 


50 


75 


60.00 


25 K.W. 


1 

2 
5 

10 
20 

50 


75 
60 
75 
75 
60 
75 


65.00 
65.00 
65.00 
65.00 
65.00 
65.00 


750 
1500 
4000 
7500 

15 K.W. 

40 K.W. 



Volts 



400 
to 

600 



600 
to 

750 



Amperes 


Scale 
Div. 


Price 


1 


100 


$70.00 


2 


100 


70,00 


5 


50 


70.00 


10 


100 


70.00 


20 


100 


70.00 


50 


100 


70.00 


1 

2 
5 
10 

20 
50 


75 
75 
80 
75 
75 
80 


70.00 
70.00 
70.00 
70.00 
70.00 
70.00 



voltage. aircct m terms of the primary current and 



PATTERN No. 49 



Style 'F" Movement 
Modi tied 



Accuracy 1 



c 



WEIGHT 
9H lbs. 




SCALE 
514 inches 

DIMENSIONS 

Base Dia. 7% inches 
Depth S% inches 



Polyphase Wattmeter 

The Jewell poljrphase switchboard type wattmeter is supplied with a compound move- 
ment, consisting essentially of two full size dynamometer movements mounted one 
above the other. The moving element has two moving coils mounted on it, separated 
a sufficient distance to avoid interaction. 

This use of full size movements in the polyphase instruments necessitates a projection 
back of the switchboard in order that the instrument have an appearance similar to the 
other 7 inch instruments. Full £ront-of-board instruments can be furnished, however, 
on special order. 

The use of full size movements on a full size instrument is far superior to the use of 
two miniature movements in a switchboard instrument case, merely to reduce the 
overall depth. 

The case is cast iron, finished in black enamel. A mounting ring is supplied so that 
the three screws through the flange of the instrument serve to mount it. 
This instrument is designed to measure true power in a two or three phase, three wire 
system. Where it is desired to measure power in a two or three phase, four wire sys- 
tem, transformers must be used. 

In any case, where ranges higher than listed are desired, transformers must be used, 
and it is important in ordering that their ratios be given so that the proper calibration 
can be made and the scale marked to read in primary power. 

Instruments are supplied with internal resistance for use up to 300 volts, above which 
value external resistors are suppHed to 750 volts, and above this value transformers must 
be used. Current coils are supplied self-contained up to and including 50 amperes, above 
which value current transformers must be used. 

These instruments may be specially calibrated to read reactive voltamperes; information 
on request. 



Kilowatts 
Full Scale 



Volts 



Amperes 



1.5 

3 

6 

3 

6 
12 

6 
12 
24 

8 
15 
30 



100 
100 
100 
200 
200 
200 
400 
400 
400 
600 
600 
600 



to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 



150 
150 
150 
300 
300 
300 
600 
600 
600 
750 
750 
750 



5 

10 
20 
5 

10 
20 
5 

10 
20 
5 

10 

20 



Scale 

Divisions 


^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 

Price 


75 


$87.00 


75 


87.00 


60 


87.00 


75 


95.00 


60 


95.00 


60 


95.00 


60 


95.00 


60 


95.00 


48 


95.00 


80 


95.00 


75 


95.00 


75 


95.00 



NOTE: If higher range instruments are desired, they should be ordered with current 
or potential transformers or both, these being listed on pages m back of catalog. 

Where transformers are used the instrument range should be 100 to 150 volts and 5 
amperes; the scale will be furnished to read direct in terms oi the primary current and 
voltage. 
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PATTERN No. 101 

3 Phase 



PATTERN No. lO:: 

2 Phase 



PATTERN No. 103 

Single Phase 






\ 





Style "F" Movement 



Accuracy 1% 



SCALE 

5}4 inches 



DIMENSIONS 

Base Dia. 7^^ inches 
Depth SH inches 



WEIGHT 
lbs. 



Power Factor Meters 



Patterns Nos. 101, 102 and 
type without any iron in the 
switchboard case as shown 



103 power factor meters are of the dynamometer crossed coil 
instrument movement, and are supplied in our standard 7-inch 
above. 



Single phase instruments are equipped with an external phase splitting box, and the two 
and three phase instruments are self-contained. 

Standard full length scales finely divided to permit close reading are from .5 lag to unity to 
.5 lead. Special scales of other ranges can be supplied, information upon request. 




100-130 
100-130 
100-130 
100-130 



200-260 
200-260 
200-260 
200-260 



400-600 
400-600 
400-600 
400-600 



Amperes 



600-750 
600-750 

600-750 
600-750 



External Resistors supplied for over 150 volts. 



No. 101—3 Phase 


No. 103— Single Phase 


No. 102—2 Phase 


$65.00 


$8D.00 


65.00 


80.00 


65.00 


80.00 


68.00 


83.00 1 


72.00 


85.00 


72.00 


85.00 


72.00 


85.00 


75.00 


88.00 1 


85.00 


97.00 


85.00 


97.00 


85.00 


97.00 


88.00 


100.00 


90.00 


101.00 


90.00 


101.00 


90 00 


101.00 


93.00 


104.00 
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PATTERN No. 104 



Style **F" Movement 



Accuracy 1% 



WEIGHT 
lbs. 




SCALE 

4>2 inches 



DIMENSIONS 

Base Dia. 7^ inches 
Depth 3H inches 



Frequency Indicator 



The movement is of the dynamometer type without any iron vanes or cores. The intro- 
duction of iron into the moving elements of this type of instrument is always to be avoided, 
because of saturation effects and wave form errors. This means higher inherent accuracy 
in the pure dynamometer type. The pointer has no mechanical control, the current being 
fed to the moving element by extremely light spirals, resulting in a freedom from voltage 
errors. 

The instrument is used with an external resistance box, which may be mounted at any 
convenient angle. For voltages of 110 and 220 the resistance is contained within the resist- 
ance box, but for voltages above 220 and up to 550 an additional multiplier is furnished. 
Above 600 volts potential transformers must be used. 



On 60 cycle instruments each 
read to a fraction of a division, 
other scales. 



division represents one-half cycle 
Divisions are proportionally fine 



and indications can be 
on frequency meters of 



Normal 
Frequency 


Scale 


1 

Price 100 
to 130 Volta 


Price 200 
to 260 Volts 


Price 400 
to 600 Volts 


25 
40 
SO 
60 


20-30 
30-50 
40-60 
50-70 


$70.00 
70.00 
70.00 
70.00 


$75.00 
75.00 
75.00 
75.00 


$85.00 
85.00 
85.00 
85.00 
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PATTERN No. 126 

(A. C.) 



Style "D" Movement 



WEIGHT lbs. 



RESISTANCE 

Approximately 30 Ohms 
at 150 Volts 



PATTERN No. 127 

(D. C.) 
Style "G" Movement 



WEIGHT 10 lbs. 



RESISTANCE 

Approximately 100 
Ohms per Volt 




Accuracy 1% 



SCALE 
5 % inches 



DIMENSIONS 
5% X 6 X 4^4 inches 



These rectangular instruments are strongly recommended where space for mounting is 
at a premium and where long scales with good visibility must be had. The instruments 
are S^" wide, which means that four of them may be mounted side by side on a 24" 
panel, or five on a 30" panel. 

The case is of cast iron, dust proof, highly finished in baked black enamel, and serves as 
a good magnetic shield. 

Alternating current instruments are self-contained up to and including 300 volts or 300 
amperes. Voltmeters from 300 to 750 volts are supplied with external resistances and 
above 750 volts potential transformers must be used. Current transformers must be 
used above 300 amperes. The scales on the voltmeters and ammeters when used with 
transformers are marked in terms of primary current or voltage. 

Direct current instruments are supplied with internal resistance up to and including 300 
volts, and for higher ranges external resistors are supplied. Direct current ammeters 
are self contained up to and including 75 amperes, and above this value external shunts 
are furnished. 



Range 



Volt 



1 

250 
300 
500 
600 



Amperes 



Scale 
iv. 



No. 127 



7 
/ 

7 



No. 126 



50 


25.75 


25.00 


50 


25.75 


25 GO 


75 


25.75 


25.00 


50 


25.75 


25.00 


60 


25.75 


25.00 


50 


25.75 


25 00 


60 


25.75 


25.00 


75 


25.75 


25 00 


50 


27.00 


25.00 



Range 


Scale 


No. 127 


Div. 


D. C. 


Amperes 






150 


75 


$ 27.00 


200 


40 


28.25 


250 


50 


28.25 


300 


60 


28.25 


350 


70 


28.25 


400 


80 


28.25 


500 


50 


30.25 


600 


60 


31.75 


750 


75 


33.25 


800 


80 


33.75 


1000 


50 


35.25 


1200 


60 


36.75 


1500 


75 


42.75 


2000 


40 


50.75 


2500 


50 


54.75 


3000 


60 


60.25 


3500 


70 


64.75 


4000 


80 


70.75 


4500 


90 


82.75 


5000 


50 


94.75 


6000 


60 


107.75 


7500 


75 


132.75 


10000 


50 


162.75 


12000 


60 


214.75 


15000 


75 


278.75 



No 



28 YEARS MAKING 




ELL 



GOOD INSTRUMENTS 




PATTERN No. 128 

Single Phase 



PATTERN No. 129 

Polyphase 



Style '"F" 
Movement 



Accuracy 1% 




SCALE 
5^/4 inches 



DIMENSIONS 
5 % x6x4 ^ ins. 



WEIGHT 
8% lbs. 



Wattmeters 



The single phase wattmeter, Pattern No, 128, and the polyphase wattmeter, Pattern No. 
129. are identical in general appearance when mounted on a switchboard. The single phase 
and direct current instrument contains a single moving coil and a set of current coils. The 
polyphase wattmeter consists essentially of two such elements mounted one above the 
other, necessitating a deeper case, part of which projects back through the switchboard. 
The moving element has a form wound coil set in bakelite stirrups which have been 
moulded on to an aluminum alloy strut. The shaft extensions are threaded into members 
which lock into the bakelite stirrups, giving a most satisfactory assembly of great rigidity, 
and yet with very little added weight. 

Both the single and polyphase wattmeters are listed up to 50 amper.es internally. Where 
higher ranges are to be measured current transformers are used with a 5-ampere instru- 
ment. Instruments are supplied with internal resistance up to 300 volts for the smgle 
phase and up to 150 volts for the polyphase types. Above these values external resistors 
are supplied and above 750 volts potential transformers should be used. 
These instruments may be specially calibrated to read REACTIVE VOLTAMPERES; 
information furnished on request. 

Pattern No. 128— D. C and SINGLE PHASE 



Watts 
Full Scale 



150 
300 
750 
1500 
3000 
7500 



300 
600 
1500 
3000 
6000 
15 K.W 



Volts 



Amperes 


Scale 
Div. 


Price 


1 


75 


$60 00 


2 


75 


60.00 


5 


75 


60.00 


10 


75 


60.00 


20 


75 


60.00 


50 


75 


60 00 


1 

2 
5 
10 
20 
50 


75 
60 
75 
75 
60 
75 


65.00 
65.00 
65 00 
65.00 
65.00 
65 00 



Watts 
Full Scale 



Volts 



500 
1000 
2500 
5000 
10 K.W 
25 K.W 



750 
1500 
4000 
7500 
15 K.W, 
40 K.W. 



Amperes 


Scale 
Div. 


Price 


1 


50 


S70.00 


2 


50 


70 00 


5 


50 


70 00 


10 


50 


70.00 


20 


50 


70 00 


50 


50 


70 00 


1 

2 
5 
10 

20 
50 


75 
75 
80 
75 
75 
80 


70.00 
70.00 
70.00 
70.00 
70 00 
70 00 




Pattern No. 129— POLYPHASE 



1. 


5 K.W. 


100 


5 


75 


§87. 


00 


3 


K.W. 


to 


10 


60 


87. 


00 


6 


K.W. 


150 


20 


60 


87. 


00 


3 


K.W. 


200 


5 


60 


95. 


00 


6 


K.W. 


to 


10 


60 


95, 


00 


12 


K.W. 


300 


20 


60 


95 


00 



6 K.W. 
12 K.W. 
24 K.W. 



8 K.W. 
15 K.W. 
30 K.W. 

NOTE: If higher range instruments are desired, they should 
or potential transformers or both, these being listed on pages 85 
Where transformers are used the instrument range should be 
amperes; the scale will be furnished to read direct in terms ot 
voltage. 



400 


5 


00 


S95 00 


to 


10 


60 


95 00 


600 


20 


48 


95 00 


600 


5 


80 


95.00 


to 


10 


75 


95 00 


750 


20 


60 


95 00 




be ordered with current 
and 86. 

100 to ISO volts and 5 
the primary current and 
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PATTERN 
No. 121 

3 Phase 



PATTERN 
No. 122 

2 Phase 



PATTERN 
No. 123 

Single Phase 





Style "F" 
Movement 



Accuracy 1% 



SCALE 
ins. 

DIMENSIONS 
5^4x6x4^. in. 



WEIGHT 

S% lbs. 



Power Factor Meters 



The above pattern numbers cover the three phase, two phase and single phase instruments 
for indicating power factor in various circuits. 

Single phase instruments are equipped with external phase splitting box, and the two and 
three phase instruments are self-contained. 

The movement used is the crossed coil dynamometer type with its inherent characteristics 
of ruggcdness and sustained accuracy. 

Special scales other than those shown, may be supplied upon special orders. 

The power factor instruments are identical in appearance and manufacture with the others 

of the rectangular line. 



Volts 



100 

100 
100 
100 



130 
130 
130 
130 



200-260 
200-260 
200-260 
200-260 



400-600 

400-600 
400-600 
400HS00 



600-750 
600-750 
600-750 
600-750 



Amperes 



5 
10 

20 
50 



No. 121 
No. 122 



3 Phase 
2 Phase 



5 


$65 . 00 


10 


65.00 


20 


65.00 


50 


68.00 


5 


72.00 


10 


72.00 


20 


72.00 


50 


75.00 


5 


85.00 


10 


85.00 


20 


85.00 


50 


88.00 



External Resistors supplied for over 150 volts 



No. 123— Single Phase 



90 00 
90 00 
90 00 
93 00 



S80 
80 
80 
83 



00 
00 
00 
00 



85.00 
85 00 
85.00 
88.00 



97 
97 
97 
100 



00 
00 
00 
00 



101 
101 
101 
104 



00 
00 
00 
00 
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k 



2 8 YEARS 



A K I N G 






GOOD INSTRUMENTS 



PATTERN 
No. 124 



Style *'F" 
Movement 



Accuracy 1% 



WEIGHT 
8% lbs. 




SCALE 

4^ inches 



DIMENSIONS 
5%x6x4iA ins. 



Frequency Indicator 



The Pattern 124 frequency indicator is furnished in a rectangular iron case which matches 
the remainder of the hne of rectangular instruments. 

The movement is of the balanced electrodynamometer type having two crossed coils 
carrying currents which have been split in phase by associated apparatus in an external 
box. The pointer has no mechanical control, the current being fed to the moving element 
by extremely light spirals. When not connected to a circuit the pointer of the mstrument 
may assume any position on the scale. When connected to the source of the proper 
voltage, however, the electrical control produced is ample to give very accurate readmgs. 

The scale is hand drawn on bristol board by comparison with accurate speed indicating 
apparatus on a special motor generator. 

All instruments are supplied with an external box, which must be considered as a part of 
the instrument circuit. These boxes will take care of ranges of 110, 220, 440 and 550 
volts, and may be mounted in any convenient position. 

We are prepared to furnish instruments for other frequencies than those listed, prices 
upon application. 



Normal 
Frequency 


Scale 


Scale 

Divisions 


25 


20-30 


50 


40 


30-50 


40 


50 


40-60 


40 


60 


50-70 


40 



Price 100 
to 130 Volts 

$70.00 
70,00 
70.00 
70.00 



Price 200 
to 260 Volts 



$75 
75 
75 
75 



00 
00 
00 
00 



Price 400 
to 600 Volts 



$85 
85 
85 
85 



00 
00 
00 
00 



Three-Phase Ammeter 



PATTERN IVo, 187 

Alternating' Current 



Style "D" Movement 



WEIGHT 19 lbs. 



SCALE 5V8 inches 



Accuracy 1% 



DIMEIsTSIONS 

5 % xl5 % x4 inches 




Range 


Scale 

Divisions 


Price 


Amperes 






3 


60 


$66.50 


5 


100 


66.50 


7.5 


75 


66.50 


10 


100 


66.50 


15 


75 


66.50 


20 


100 


66.50 



The Pattern 187 triplex ammeter is made primarily for the measurement of current in each 
phase of a 3-phase system. It has the same movement as in the Pattern No. 126 rectangu- 
lar instrument, and the same scale characteristics. Where current in three phases is to be 
measured this instrument will save several inches in height over the use of three individual 
instruments. 

The ranges listed are self-contained; transformers will be required for higher current. 

On special order voltmeter movements may be supplied for measuring 3-phase potential to 
ground and for other special apphcations. 



Duplex C. Ammeter 

Pattern 97 is a switchboard instrument of the duplex type containing two separate move- 
ments. It is designed for use in Edison 3 wire circuits in which it is desired to balance the 
current in the two outside wires. Fur- 
nished with standard scales with black 
background and white figures, char- 
acters and pointer, or on special orders 
with standard while scale and black 
characters. 




1600 



The movements, Style "G", are con- 
tained in a cast iron case 8x5x3A" 
with scale length of 4 inches. Supplied 
only as millivolt meter movements for 
use with shunts or resistors of proper 
capacity. 

Price $35.00 list plus cost of external 
shunts or resistors. 



m 



m I 



+ 



'••Me* 



100 





PATTERN No. 23 

Direct Current 



Style ''G** Movement 
WEIGHT 7}i lbs. 



RESISTANCE 

Approximately 
100 Ohms per Volt 



PATTERN No. IS 

Alternating Current 



Style '*D" Movement 
WEIGHT 5Hlbs. 

RESISTANCE 

Approximately 

30 Ohms per Volt at 
150 Volts 




Accuracy 1% 



SCALE 
4^ inches 



DIMENSIONS 

Base Dia. 6^8 inches 
Depth 33 s inches 



Pattern No. 23 for direct current or Pattern No. 18 for alternating current is slightly 
smaller in size than our standard 7" instrument but maintains the same high quality of 
construction. Where space is a factor or price a consideration these instruments may be 
used to good advantage. The case is of cast iron, smoothly machined and finished in baked 
black enamel. The scale is of bristol board with characters hand drawn and calibrated 
against a standard instrument. The moving element is swung between genuine sapphire 
jewels. The pointer is of seamless tubing, with a large spade tip. 

The direct current instruments are self-contained up to and including 300 volts or 75 
amperes. External multipliers are furnished above this reading. Special high reading 
voltmeters can be supplied if desired. In that case add to the price of a 0-150 voltmeter 
the cost of the necessary high range multiplier as shown under the proper capacity and 
listing. Ammeters of higher range than shown in the catalog listing may be had by 
figuring price in a similar manner, adding the price for external shunts of proper capacity 
to the lowest priced instrument. 

Pattern 18, for alternating current, is supplied with internal resistance up to and including 
300 volts, and as an ammeter with self-contained series coils up to and including 300 
amperes. Beyond the above ranges either potential transformers or current transformers 
may be used. 



Range 


Scale 
Div. 


No. 23 
D. C. 


No. 18 
A. C. 


Volts 








3 


60 


$22.75 




5 


50 


22.75 




10 


50 


22.75 




15 


75 


22.75 




25 


50 


22.75 




SO 


50 


22.75 




75 


75 


22.75 


$20.00 


100 


50 


22.75 


20.00 


150 


75 


22.75 


20.00 


250 


50 


24.75 


22,00 


300 


60 


25.75 


23.00 


500 


50 


29.75 


27.00 


750 


75 


32.25 


29.50 



Range 



Amperes 

5 

10 
IS 

25 

30 

SO 

60 

75 
100 
150 
200 
300 
500 
750 
1000 
1500 



Scale 
Div. 



No. 23 
D. C. 



No. 18 
A. C. 



$20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
21.00 
21.00 
22.00 
23.50 



• t 
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28 YEARS MAKIN 




PATTERN No. 40 

Direct Current 



Style • G" Movement 
WEIGHT 5H\hs. 

RESISTANCE 

Approximately 
100 Ohms per Volt 



PATTEHN No. 10 

AlternalinK Current 



Style "D" Movement 
WEIGHT lbs 



RESISTANCE 

A pproximately 30 Ohms 
per Volt at 150 Volts 




Accuracy 1% 



SCALE 3Ji inches 



DIMENSIONS 
Base Dia. 5H inches 
Depth 31 



16 i ncbes 



The Jewell Pattern No. 40 for direct current and the Pattern No. 19 for alternating current 
arc identical in general appearance with our standard 7" switchboard instruments but are of 
smaller size. The front of the instrument has the same large scale opening, also the plain 
front with the Jewell medallion. The case is of cast iron, finished in our standard black 
baked enamel. The full length scale is hand drawn on bristol board and calibrated against 
a standard instrument. The pointer is of standard construction of seamless aluminum 
tubing, with a spade tip of sufficient size to give close and accurate readings. 

Direct current instruments are supplied with internal shunts up to and including 75 am- 
percs. above which value external shunts are used. Voltmeters are supplied with internal 
resistance up to and including 300 volts, above which value external resistors arc sup- 
plied. Alternating current ammeters, Pattern No. 19, arc supplied with internal scries 
coils up to and including 150 amperes, and above this figure current transformers arc 
required. For ranges above 750 volts potential transformers should be used and ammeters 
on such circuits should be equipped with current transformers in order to keep the high 
potential from the front of the switchboard. 




Scale 
Div. 




No 
D. 



40 

c. 



$19.25 

19.25 
19.25 
19.25 
19.25 
19.25 
19.25 
1925 
19.25 
21 25 
22.25 
.25 



No 
A. 



19 
C. 



$17.50 
17.50 
17.50 
19.50 
20.00 
24.00 



Range 



Amperes 
5 

10 

IS 

25 

30 

50 

60 

75 
100 
150 
200 



300 




50 
SO 
75 
50 
60 
SO 
60 
75 
SO 
75 
40 
60 



No. 
D. 



40 

C. 




$19.25 
19.25 
19.25 
19.25 
19.25 
19.25 
19.25 
19.25 
20.50 
20.50 
21.75 
21.75 
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YEARS MAKING 





GOOD INSTRUMENTS 



I 



* F 



PATTERN No. 147 

(D. C.) 



SCALE 4 inches 



Accuracy 1% 



WEIGHT 2% lbs. 



DIMENSIONS 

Case Dia. 4% ins. 
Flang-e Dia. 5ft ins. 
Depth 2% ins. 



RESISTANCE 

Approxinnately 
100 Ohms per Volt 




PATTERN No. 14« 

(A. C.) 



SCALE 4 inches 



Accuracy 1% 



WEIGHT 214 lbs 



DIMENSIONS 

Case Dia. 4 % ins. 
Flange Dia. Sft ins. 
Depth 2% ins. 



30 



RESISTANCE 

Approximately 
Ohms per Volt 
150 Volts 



at 



These particular patterns are furnished only in the flush type. The overall diameter of 
flange is 5-9/16" with a case diameter of 43/4". The case is of drawn steel made in one 
piece. The base is of bakelite. Where a medium sized instrument of flush mounting is 
desired these two patterns adequately meet the needs. As the instruments are furnished 
with all glass face, the scale is easily visible from any angle. 

The direct current instruments are supplied with internal shunts up to and including 75 
amperes above which reading external shunts must be used. The voltmeter is self-con- 
tained up to and including 300 volts. Resistance is approximately 100 ohms per volt. 

The alternating current instrument is made with self-contained series coils up to 150 am- 
peres Above this range it will be necessary to use current transformers. Scale will be 
marked in terms of primary current. The voltmeter is furnished self-contamed up to 300 
volts, above which reading external multipliers are used, until 750 volt range is reached. 
Above 750 volts potential transformers are required. 




Scale 
Div. 



No. 147 
D. C. 



19.25 
19.25 
19 25 
19 25 
19.25 



No. 146 
A. C. 



$17.50 
17.50 
17.50 
19.50 
20.00 
24 00 
26.50 



17,50 
17.50 
17.50 
17.50 
17.50 



Range 



Amperes 
50 
60 

75 
100 
150 
200 

300 
500 

Milliamperes 
25 
50 
75 
150 

Double Scale 
10-100 
15-150 

20-200 



1 

Scale 


No. 147 


No. 146 


Div. 


D. C. 


A. C. 


50 


$19.25 


$17.50 


60 


19.25 


17.50 


75 


19.25 


17.50 


50 


20.50 


19.00 


75 


20.50 


20.00 


40 


21.75 




60 


21.75 




50 


23.75 




50 


19.25 




50 


19.25 


17.50 


75 


19.25 


17.50 


75 


19.25 


17.50 


50 


21.75 




75 


21.75 




50 


21.75 






59 




PATTERN No. 25 

Direct Current 



Style "G" Movement 



WEIGHT 
lbs. 

res: STANCE 
Approximately 
100 Ohms per Volt 



PATTERN No. 75 

Alternating Current 



Style "D • Movement 



WEIGHT 
2Hlbs. 




Accuracy 1% 



SCALE 
SH inches 



DIMENSIONS 

Base Dia. 4?^ inches 
Depth 2Ji inches 



This intermediate size instrument is ideal for the smaller switchboards and panel boards, 
The case is of drawn steel, finished in black baked enamel. The pointer is of flat aluminum 

sheet, ribbed for greater ruggedness. The movement assembly, style "G** is illustrated 

on page 7. 

The alternating current instruments contain a very rugged iron vane repulsion or moving 
vane type of movement which can be furnished in all standard calibrations as listed. 

These instruments are regularly supplied back connected for front-of -board mounting. 
Side connected or flush type can also be supplied, if desired, taking the price for front of 
board instruments. 

Special instruments having extreme sensitivity for use as galvanometers are supplied on 
special order. Thermo couple instruments for high frequency work can also be supplied 
where this particular size instrument is desired. 

Pattern 25 instruments are supplied with internal shunts up to and including 75 amperes, 
above which range external shunts are supplied. The direct current voltmeter is supplied 
self-contained up to and including 150 volts. External multipliers are furnished for read- 
ings above this range. The direct current ammeter has a 75 millivolt drop on all shunts, 
while the voltmeter has a resistance of 100 ohms per volt. 

Pattern 75 for alternating current is supplied with internal current coils up to and includ- 
ing 75 amperes above which point current transformers must be used. The alternating 
current voltmeter has a resistance of approximately 30 ohms at 150 volts. 




Volts 

3 

10 
IS 

20 

30 

50 

75 
100 
125 
150 
250 
300 

Amperes 
1 

1.5 
2 

2.5 

3 



Scale 
Div. 



No 
D. 



25 
C. 



No. 75 
A. C. 



60 


$16.00 




50 


16.00 




75 


16.00 


$16.00 


40 


16.00 


16.00 


60 


16.00 


16.00 


50 


16.00 


16.00 


75 


16.00 


16.00 


50 


16.00 


16.00 


25 


16.00 


16.00 


75 


16.00 


16.00 


50 


19.00 


19.00 


60 


20.50 


20.50 


50 


16.00 


16.00 


75 


16.00 


16.00 


40 


16.00 


16.00 


50 


16.00 


16.00 


60 


16.00 


16.00 



Range 



Amperes 

5 
8 

10 

15 

20 

25 

30 

40 

50 

60 

75 
100 
150 
200 
300 
400 
500 

Microamperes 
300 

500 



Scales 
Div. 



50 
40 
50 
75 
40 
50 
60 
40 
50 
60 
75 
50 
75 
40 
60 
40 
50 

60 
50 



No. 25 
D. C. 



$16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
17.25 
17.25 
18.50 
18.50 
19.00 
20.50 

30.00 

20.00 



No. 75 
A. C. 



$16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 




28 YEARS MAK.1NU 





GOOD INSTRUMENTS 




PATTERN Xo. 154 

Direct Current 



Style ' C" 
Movement 



Accuracy 2% 



SCALE 

inches 



WEIGHT 



DIMENSIONS 

se Dia. Z% inches 
Depth IH inches 




PATTERN Xo. 164 

High Frequency 



Style -C" 
Movement 



Accuracy 2% 



SCALE 
2*4 inches 



WEIGHT 

1 lb. 



DIMENSIONS 
se Dia. Z% inches 
Depth l?i inches 



Miniature instruments used in connection with storage battery work are frequently subject 
to a great deal of acid spray, particularly when used on high discharge testing sets where 
a very heavy current draw is encountered. This acid spray is, of course, very corrosive, 
but is a condition that exists and must be met by the use of proper instruments. 

We have developed for such work our Pattern No. 154 line, completely enclosed in the 
highest grade of black moulded bakelite case. These instruments are entirely similar to 
our standard Pattern No. 54 in construction and general appearan.ce. The bakelite case, 
however, increases the utility in certain cases and at the same time is thought by many 
to be even better loking than our standard metal case line. 

These instruments are furnished in front of board mounting only, and with the sanric self- 
contained ranges as to current and voltage as the Pattern 54 instruments described on 

page 62. 



Range 



Milli- 
amperes 
10 
20 
30 
50 
75 
100 



Scale 
Div. 



No. 154 
D. C. 



$8.00 
8.00 

8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
9.50 
10.00 
12.50 
16.00 



8.00 
8.00 
8.00 
8.00 
8.00 
8.00 



No. 164 
H.F 



Range 



Scale 
Div. 



No. 154 
D.C. 



NOTE: External resistors are suppUed on all instruments above 150 volts 
shunts furnished for ammeters over 40 amperes. 



No. 164 
H. F. 



12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 



External 
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PATTERN No. 54 

Direct Current 



Style "C Movement 



Accuracj- 2% 




SCALE 
2}^ inches 



DIMENSIONS 
Flange Dia. 35i inches 
Case Dia 3 inches 
Depth 1516 inches 



The Jewell Pattern No. 54 direct current instrument is today one of the most widely used 
of miniature instruments. It contains our justly famous miniature movement with all its 
characteristics of ruggedness and sustained accuracy. 

The case may be had in either the front of board mounting (as per illustration) or in 
the panel or flush type at the same list price. 

Voltmeters are furnished with resistance self-contained up to and including 150 volts, 
approximately 60 ohms per volt. Ammeters have internal shunts up to and including 40 
amperes. Double range milliammeters may be supplied at the same price as the lowest 
range of double scale voltmeter. 

These instruments are also available for use as galvanometers, temperature indicators, 
and other special applications. 

Standard range instruments have silver etched scales with black figures and characters. 
Other scales are drawn on bristol board. 




Scale 
Div. 



Volts 
3 
8 
10 
15 
20 
25 
30 
40 
50 
75 
100 
ISO 
300 
500 
750 
1000 
1500 
2000 
2500 
3000 

MtUiamp 

1 
2 
3 

5 

10 
15 
20 
30 
50 



60 
40 
50 
75 
40 
50 
60 

40 
50 
75 
50 
75 
60 
50 
75 
50 
75 
40 
50 
60 



Price 



Range 



Scale 
Div. 



50 
40 
60 

50 
50 
75 
40 
60 

50 



$ 7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
9.00 
9.50 
12.00 
15.50 
19.00 
22.50 
28.50 
34.50 
42.50 
49.50 



9.00 
8.00 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 



Milliamperes 

75 
100 
150 
200 
250 
300 
500 

Amperes 
.5 
1.0 
1.5 

2.0 

2.5 

3 

4 

5 

8 
10 
12 
15 
20 
30 
40 

Double Scale Volts 

10- 50 
10-100 
8- 80 
12-120 
15-150 

Galvanometer 



75 
50 
75 
40 
50 
60 

50 

50 
50 
75 
40 
50 
60 

40 
50 
40 
50 
60 
75 
40 
60 

40 

50 
50 
40 
60 
75 

50 



Price 



$ 7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 

7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 

8.50 
10.50 
10.00 
10.50 
11.50 

9.00 



I'^l^^yT^^^^^^^^^^ 150 volts. The above 

price of resistor (see page 81) to $7.50 base price above ^ "^^'^ voltmeters add the 
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GOOD INSTRUMENTS 




PATTERN No. 64 

High Frequency 



Style "C" Movement 



Accuracy 2% 




SCALE 
214, inches 



WEIGHT 
H lb. 



DIMENSIONS 

Flange Dia. inches 
Case Dia. 3 inches 
Depth V4i inches 



a metal case, to which one terminal 



Jewell thermocouple instruments are recognized as standard the world over for the meas- 
urement of high frequency currents, and are being used in large quantities by the medical 
profession, where high frequency currents are used in treatment. They are also recognized 
and used the world over as the standard instrument for measuring antenna circuit current 
in radio work or where other high frequency circuits are encountered. The thermocouple 
instrument inherently has no zero error, its loss is less than the hot wire instrument, its 
accuracy is greater and it has a guaranteed overload capacity of 50%. 

The movement is of the D'Arsonval type with the thermocouple wires solidly connected 
to the heater mounted across the studs. The thermocouples are made from special elec- 
tric furnace alloys, of non-oxidizing nature, and are worked at a low temperature to give 
a high overload capacity. 

While listed only to 20-ampere capacity, Pattern 64 ammeter may be furnished in higher 
ranges, prices on application. 

Flush type instruments are regularly supplied with ■ , i. 

is sohdly grounded. For special applications bakelite bases can be supplied with the 
instrument insulated for a peak voltage of 1500 volts. 

The galvanometer listed below has a special type of thermocouple with a radio frequency 
resistance of only 2.5 ohms, and is calibrated to give full scale deflection on 100 milli- 
amperes exactly. It is supplied with an evenly divided 50-division scale and has a scale 
reading in milliamperes. The special circuit used is such that the instrument can be used 
orUy for radio frequency currents, and in a circuit such as a wavemeter or mea^ring 
circui where a condenser blocks any external direct current between the studs. Where 
audS frequency currents are to be measured, the 150-milliainpere standard instrument 
should be ordered, which will be perfectly satisfactory on all frequencies down to 60 
cycles although the sensitivity is not quite as high as that of the galvanometer. 
Thermocouple instruments other than pattern 64 in larger sizes can readily be f^^rmshed 
for rSg^ currents as put out by broadcasting ^ftions and other a^ u^^^^^^^^^^ whe e 
heavy high frequency currents are to be measured with considerable accuracy. Fnces 
on application. 



Range 



Milliamperes 

150 
200 
250 
300 
500 



Amperes 

1.0 
1.5 

2.0 



Scale 
Divisions 



75 
40 
50 
60 
50 



50 
75 

40 



Price 



$15.00 
14.00 

13.00 
13.00 
12.00 



12.00 
12.00 
12.00 



Range 



Amperes 

2.5 

3 

4 

5 

8 
10 
12 
15 
20 

Galvanometer 



Scale 
Divisions 


Price 


50 


$12.00 


60 


12.00 


40 


12.00 


50 


12.00 


40 


12.00 


50 


12.00 


60 


12.00 


75 


12.00 


40 


12.00 


50 


15.00 
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PATTERN No. 74 

Alternating Current 



Style "E" 
Movement 



Accuracy 2% 




3 



SCALE 214 inches 



WEIGHT % lb. 



DIMENSIONS 

Flange Dia. 3% ins 
Case Dia. 3 inches 
Depth 1-ff inches 



This small size alternating current instrument is uniform in appearance with our Patterns 

54 and 64 shown on the preceding pages, thus completing a line of 3" instruments of small 

size, covering direct current, alternating current and high frequency current. While shown 

as a flush type instrument, front of board instruments are supplied, both types taking the 
same price. 

The movement is of the moving iron type, a miniature duplicate of our larger alternating 
current switchboard instrument. The pointer is of aluminum, ribbed for greater rugged- 
ness. Calibration is regularly made on 60-cycle. If other frequencies will be used, this 
should be stated in ordering. 

The instrument is made with internal series coils up to and including 40 amperes, and with 
mternal resistance up to and including 80 volts. Instruments over 40 amperes must be 
supplied with external transformers, and voltmeters above 80 volts are supplied with 
external resistors. 

These instruments are being widely used in their lower ranges as filament control volt- 
meters for power tubes in radio sets and in transformer control work for X-ray equipment 
Other special applications, requiring the use of a small sized alternating current instru- 
ment, will be admirably taken care of by this pattern. 




Range 



Volts 
3 
5 

10 

15 

20 

25 

30 

40 

50 

75 
100 
150 
300 
500 

Double Range 

3- 15 
7.5-15 

4- 20 

Milliamperes 
20 

30 

50 



Scale 
Divisions 





Milliamperes 
75 

100 
150 
200 
250 
300 
500 



Amperes 
.5 
1.0 
1.5 
2.0 

2.5 
3 

4 

5 

8 
10 
12 
15 
20 
30 
40 



Scale 
Divisions 




Price 



I 7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 



7 50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
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28 YEARS MAKING 




GOOD INSTRUMENTS 



m 



PATTERN 
No. 56 

Direct Current 



Style "C" 
Movement 




PATTERN 
No. 76 

Alternating: Current 



Style "E" 
Movement 



PATTERN 
No. 66 

High Frequency 
(Thermocouple) 



These instruments. Pattern 56 direct current. Pattern 66 — Thermocouple or high fre- 
quency type, Pattern 76 — alternating current, have been developed to provide smaller 
instruments, giving more freedom of choice where limited space or other factors must be 
considered. They use the same movements, however, as in the 3-inch line which were de- 
veloped first. 

Furnished as either front of board mounting or as flush type these instruments have a flange 
diameter of 3% inches and case diameter of 254 inches. Scales are 2 inches long on white 
Bristol board. 



am- 
-is 



Pattern 56 — direct current — is supplied with internal shunt up to and including 40 
peres and with internal resistance including 150 volts. Pattern 76 — alternating current 
furnished up to 40 amperes only, current transformers must be used for higher readings. 
Eighty volts is the limit for internal resistance. Pattern 66 — thermocouple is made only 
in ranges listed. 



Range 



Scale 
Div. 



Volts 
3 
8 
10 
15 
20 
25 
30 
40 
50 
75 
100 
150 
300 
500 
750 
1000 
1500 
2000 
2500 
3000 



No. 56 
D. C. 



No. 76 
A. C. 



7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
9.00 
9.50 
12.00 
15.50 
19.00 
22.50 
28.50 
34.50 
42.50 
49.50 

8.50 
7.50 
7.50 
7.50 
7.50 
7.50 



7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
9.00 
9.50 
12.00 
15.50 



7.50 



Range 



Scale 
Div. 



Milliamperes 

50 

75 
100 
150 

200 
250 
300 
500 



No. 56 
D. C. 



No. 66 
H. F. 



No. 76 
A. C. 



Amperes 



7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 



$7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 



15.00 



7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
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The Pattern 53 and 63 are two of the intermediate sizes of small direct current instruments 
using our Style C Movement. These movements are of the standard D'Arsonval type de- 
scribed more in detail on page 8. The Pattern 63^ — thermocouple type — has an extra sen- 
sitive moving element, otherv(7ise the construction is identical with the larger Pattern 64. 

Made in either flush type (as illustrated) or for front of board mounting, these patterns 
have a flange diameter of 3^^" with a case diameter of 2^^" — Scale length 2". 

Pattern 53 is supplied with internal shunts up to and including 40 amperes, and with 
internal resistance up to 150 volts. Resistance approximately 60 ohms per volt For 
higher ranges either external shunts or multipliers should be used. 

Pattern 63 is supplied self-contained in all the ranges listed. Overload capacity 50% of 
full scale reading. 

Flush type instruments will be supplied with bakelite bases at slight additional cost. 



Range 


Scale 
Div. 


No. 53 
D. C. 


Volts 






3 


60 


$7.50 


5 


50 


7.50 


8 


40 


7.50 


10 


50 


7.50 


IS 


75 


7.50 


20 


40 


7.50 


25 


50 


7.50 


30 


60 


7.50 


40 


40 


7.50 


50 


50 


7.50 


75 


75 


7.50 


100 


50 


9.00 


150 


75 


9.50 


300 


60 


12.00 


500 


50 


15.50 


750 


75 


19.00 


1000 


50 


22.50 


1500 


60 


28.50 


2000 


40 


34.50 


2500 


50 


42.50 


3000 


60 


49.50 


Milliamperes 






1.5 


75 


8.50 


3 


60 


7.50 


5 


50 


7.50 


10 


50 


7.50 ; 


15 


75 


7.50 i 


20 


40 


i 7.50 



No. 63 
H. F. 



Range 



Milliamperes 

30 

SO 

75 
100 
150 
200 
250 
300 
500 



Scale 
Div. 



Amperes 

.5 

1.0 

1.5 

2.0 

2.5 

3 

4 

5 

8 
10 
12 
IS 
20 
30 
40 

Galvanometer 



No. 53 
D. C. 



60 
50 
75 
50 
75 
40 
50 
60 
50 



50 
50 
75 
40 
50 
60 
40 
50 
40 
50 
60 
60 
40 
60 
40 

50 



No. 63 
H. F. 



$7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 



7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 

9.00 



$12.00 
12.00 
12.00 
12.00 
12.00 
12.00 
12.00 
12.00 
12.00 
12.00 
12.00 
12.00 



15.00 
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PATTERN No. 55 



PATTERN No. 140 



Both the Pattern Nos. 55 and 140 were designed primarily for radio use in testing the 
"A" or "B" Battery voltage. They have, however, been also found adaptable for other 
commercial fields such as x-ray equipment and emergency lighting units. 

The Pattern No. 55 has a flange diameter of 3^4" with a base or case diameter of 2^". 
Pattern No, 140 has a flange diameter of 2y^" with a case diameter of 2". Both instru- 
ments are equipped with a switch with a sweeping action across the contacts which are 
moulded in the bakelite base. The switch has a spring arrangement to throw it off the 
high range, unless manually held in position, thus eliminating the possibility of draining 

the "B" battery. 

Unless specifically requested, the resistance is approximately 60 ohms per volt self-con- 
tained, and not for continuous service on the high range. Special adaptations of this 
instrument in combination ranges may be made. Prices on application. 



Pattern No. 55^=0-4-160 or 0-7.5-150 volts $10,00** 

Pattern No. 55=^0-7.5-150 or 0-8-80-160 volts 12.50** 

Pattern No. 140=0-5-100, 0-10-100, 0-4-160 or 0-7.5-150 volts 9.50* 



Jewell A-B Relay 

In turning on many radio sets the trickle charger 

is disconnected, the B-eliminator turned on and the 
tube filaments lighted, making a total of three 
operations before the set is functioning. 

The "JEWELL** A-B-Relay accomplishes the 
trickle charging and B-eUminator switching auto- 
matically, when the filament control is turned on. 
When no current is flowing in the filament circuit 
the trickle charger is connected to the line; when 
the filament circuit is closed by the filament switch 
the relay operates, disconnecting the trickle charg- 
er and connecting the B-eliminator. The reverse 
action occurs when the filament switch is turned 
off. 

The relay is so sensitive that it will not interfere 
in any way with the operation of any set. 

No. 593— For sets having 5 or more 3-volt 
tubes (drawing from .3 to one amperes) . .$5.00* 

No. 595 — For sets having 5 or more 5-volt 
tubes (drawing one or more ampere) $5.00* 




A,- B -RELAY 

for Sels *9th 
Four w morm S^^^tt TubeM 



bmttmrp 



cor^ f^ff* t"'* n«#*jr 

nff#ct onm from A 

f mn^ connect it fo on* 
I pomf on ihe rf-B W^I^T- 

my I* A bmUmry- Th^m 
w ^eSmy Con in mH«« 
fttmmmni c'^CW't. j 



FLUG 

cHAmcef* 

ON THiS 
SIDE 



PLUG 
B'£LfMfNATOf^ 
ON THiS 
StOC 



^eweit Etectficml //istrumani Co 

CHICAGO " J 




67 




RESISTANCE 
Approximately 100 
Ohms per Volt at 
150 Volts 



DIMENSIONS 
Flange Dia. 2^ ins. 
Case Dia. 2 ins. 
Depth 1% ins. 



This small alternating current instrument. Pattern No. 190, has been designed principally 
to take care of the demand for a small panel type instrument in radio sets using alternating 
current. It may also be adapted to any commercial use demanding an A.C. instrument 
of small size. 

The movement is very efficient, wuh low current consumption. As a result, the low 
voltage ranges which are necessary for the measurement of filament voltage of tubes 
using A.C. for exciting their filaments are of relatively high resistance, and do not draw 
enough current to change set conditions. Milliammeters may be supplied with relatively 
low resistance and consequent small loss. Voltmeters for 150 volts can be supplied with 
internal resistance due to the small loss. 

The size and general appearance of the Pattern No. 190 matches our direct current instru- 
ment. Instruments are supplied with internal resistance up to 300 volts for the single 
is used, and scales have the same general appearance. As in the Pattern No. 135, flange 
type instruments may also be supplied having a wider flange incorporating three mounting 
holes. Rim type instruments are held to the panel by means of special flanges furnished 
with each instrument. 

The resistance is self-contained in the instrument up to and including 150 volts. External 
resistors for higher ranges can be supplied. 

Ammeters arc furnished with internal series coils up to 30 amperes, and above this 
range current transformers are necessary. 



Range 



Volts 
1 5 
3 
5 
8 
10 
15 
50 
80 
100 
150 

Amperes 
1 
3 
5 



Scale 
Divisions 



30 
30 
50 
40 
50 
30 
50 
40 
50 
30 



50 
30 
50 



Price 



$7 50 

7.50 
7 50 
7 50 
7 50 
7 50 
7.50 
7 50 
9 00 
9 50 



7 SO 
7 50 
7.50 



Range 



Amperes 
10 
15 
20 
25 
30 

Milliamperes 
20 
30 
50 
100 
300 
500 
800 
1000 



Scale 
Divisions 



50 
30 
40 
50 
30 



40 
30 
50 
50 
30 
50 
40 
50 



Price 



7.50 
7.50 
7.50 
7.50 
7.50 



7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7 50 
7.50 
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PATTERN 
No. 135 



Style •'C* 
Movement 



Accuracy 2% 



SCALE 
ins, 

WEIGHT 
Vz lb. 



DIMENSIONS 

Flange Dia. 
2 A ins. 
Case Dia. 2 ins 
Depth 1 % ins. 



GOOD INSTRUMENTS 





Front of Board Type 



Rim Type 



This instrument is the smallest of the d'Arsonval or moving coil meters. It contains the 
same standard movement as used in the slightly larger cases, with the only modification 
of a small magnet of Tungsten steel, yet giving practically the same electrical charac- 
teristics as other types. 

These instruments are furnished in three styles of mounting; the front of board type with 
studs projecting through the board; the rim type in which it is necessary to drill a 2iV/' 
hole, mounting with a cup or clamp, and the conventional flush or flange mounting, with 
three holes for screws in the flange. 

The Pattern No. 135 voltmeters are furnished up to and including 150 volts internal resist- 
ance, with multipliers for reading above this range. The ammeters are furnished up to 
and including 15 amperes internal, beyond which range external shunts must be used. 
Resistance of voltmeters 60 ohms per volt. Milliammeters not furnished below 2 milli- 
amperes full scale. 



Milliamperes 

2 
5 

10 

15 

25 

50 

80 
100 
300 
500 



Scale 


Rim 


Divisions 


Type 


30 


$7.00 


50 


7.00 


40 


7.00 


50 


7.00 


30 


7.00 


50 


7.00 


50 


7.50 


50 


7.50 


50 


7.00 


30 


7.00 


50 


7.00 


50 


7 00 


30 


7.00 


50 


7 50 


50 


7 00 


50 


7.00 


30 


7.00 


50 


7 00 


50 


7 00 


40 


7 00 


50 


7 00 


30 


7.00 


SO 


7.00 



Flange 


Front of 


Type 


Board Type 


$7.00 


$7.25 


7.00 


7.25 


7.00 


7.25 


7.00 


7.25 


7.00 


7.25 


7.00 


7.25 


7.50 


7.75 


7.50 


7.75 


7 00 


7,25 


7.00 


7.25 


7.00 


7.25 


7.00 


7.25 


7 00 


7.25 


7 50 


7.75 


7.00 


7.25 


7.00 


7.25 


7.00 


7.25 


7.00 


7.25 


7.00 


7.25 


7.00 


7.25 


7.00 


7.25 


7.00 


7.25 


7.00 


7.25 

1 
1 



ft 
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GOOD INSTRUMENTS 




PATTERN 
No. 135- A 



Jewell Tip-Jack Voltmeter 

The Jewell No. 135- A tip-jack voltmeter has two prods that can be adjusted to fit varying 
spacing of the two phone jacks now being installed by several large manufacturers in the 
panels of their sets. 

The sketch below shows the patented back plate which may be rotated so that the instru- 
ment will set horizontal where phone jacks are placed vertically, one above the other. 

The case of the instrument is 2 inches in diameter. The scale is silver etched with black 
characters and the movement parts are silvered. All Jewell radio instruments have zero 
adjusters. 




By using a "Jewell'* 135-A high resistance tip-jack voltmeter 
and controlling the filament voltage of your tubes you can 
lengthen their life and also get better reception. 

Pattern No. 135-A— 5, 7 or 50 Volts $7.50* 



Back Ylevt »ho\\lnic Adjust- 
able Prods and Plate. 



r 




PATTER IV 

Na. 135-B 



Double Reading Two-inch Instrument 

The demand for a compact double reading panel voltmeter for "A" and "B" battery check 
mg and filament control has been met with our oattern No i^-; tj • . '^^"'^^y check- 

diameter being 2 inches. A small push button swTcb ^t the lot o^^lT::!':''' '7 
switch from one circuit to the other. ^ ^"""^^ to 

Mounting is accomplished by drilling a hole in the panel to clear 2 inrh« .r,A ■ 

the instrument which is held securely by a special cup'clampedter the back TA^^-'T^ 

ment. The case is finished in black enamel, the scale is silver etched and al 

parts are also silvered. Furnished with zero adjuster. movement 



Pattern No. 135-B-O-5-I00. 0-8-200, 0-4-160 or 0-7.5-150 Volts 



$9.00* 



28 YEARS MAKING 





GOOD INSTRUMENTS 





PATTERN No. 137 




A. C. - D. C. Set Analyzer 

The increasing use of A. C. operated radio sets, has created service problems which can- 
not well be solved with the ordinary equipment used in the servicmg of battery operated 
radio sets. An instrument designed for servicing both A. C. and D. C. operated radio 
sets is the natural requirement and this is provided in the Jewell A. C. and D. C. radio set 
analyzer, pattern No. 137. 

Pattern No. 137 is very complete and yet not too compHcated for the service man with a 
limited knowledge of the use of instruments. In use, the plug with cord attached to the 
analyzer is inserted in turn into each of the tube sockets of a radio set. The tube from 
the socket under test is inserted into the socket in the analyzer. Plainly marked push 
button switches are a direct indication of the test to be made, so that troub e cannot be 
easily overlooked. Charts are furnished in which each test, as it is completed, can be 
noted. 

FUament voltage both A. C. and D. C, plate voltage, grid voltage, plate milhamperes and 
a grid shift or tube test are tests that are readily made Besides these tests, the instru- 
ments are provided with binding posts and separate test leads with which external voltage 
and continuity tests may be made. A complete set of adapters for testing sets using the 
various types of tubes is also furnished with the analyzer. 

The instruments incorporated as a part of this analyzer are an alternadng current volt- 
meter I ISO volt range"^ suitable for checking line voltage and f°^,^<^h^^;?"g,7"^" 
voltage of filaments in series, a double scale alternatmg current voltmeter 0-3-15 volts for 
adjusting fUament voltage on A. C. tubes and a direct current combination voltmeter and 
Smmere^Saving ioSr voltage ranges of 10-50-100 and volts, with a hi^h resis^^^^^^^^^^^ 
of 1000 ohms per volt, and two milliampere scales of 10 and 100. The combination scales 
give the equivalent flexibility of nine single scale mstruments, making the analyzer a 
complete laboratory in itself. 

The hieh resistance of 1000 ohms per volt for the D. C. Voltmeter is necessary because 
the oXarrvoltmrter having a resis'-ance of 100 ohms or less per volt, requires so much 
urr^nt ^o ^rat?ft"hat the'true voltage reading of a B:Ehminato. can^^^^^^ 
With the high resistance of 1000 ohms per volt only orie milhampere of current is required 
for full scale deflection so that true voltage is obtained. 

.l.^/^ij/.ili/ in?h« The weiEht is approximately seven pounds. Complete and 
S"d'^n1?ut^on"f^r u^'lnd^ope^^^^^^^ thU analyser is furnished with each .nstru- 

ment. 



Pattern No. 137. Complete with all Adapters. Leads and a 

Record Charts 

Extra Record Charts, per pad 



pad of 



$115.00** 
.25** 
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Pattern No. 133 -A Set 
, Analyzer 

In many localities alternating current sets have not 
become sufficiently popular to require service. The 
service man or dealer may not be called upon to install 
or service these sets and consequently there is a doubt 
as to whether or not the investment required in a 
Pattern No. 137 is warranted. To meet the needs of 
the man covering this class of service the No. 133-A 
Analyzer for direct current tests only is offered. 

The combination voltmeter and milliammeter included 
in this tester is identical with the direct current in- 
strument furnished in the No, 137. The method of 
testing is similar also, and where the requirements are 
PATTERN No. 133-A limited to direct current all of the necessary tests can 

be made. 

Although we recommend the No. 137 because of its completeness, the No. 133-A will prove 
entirely satisfactory where the requirements do not extend beyond the limits of the instru- 
ment. The containing case is 4^x6^/^x8^ inches and is covered with genuine black 
Morocco leather. 



Pattern No. 133-A 



$85.00 



Pattern No. 133 Set Analyzer 

Pattern No. 133 Set Analyzer is the same as No. 133-A with the exception that it was de- 
signed for testing at lower ranges— 8-80 and 200 volts and 20 milliamperes. The readings 
are high enough to include the testing of most types of tubes and with the high resistance 
voltmeter (1000 ohms per volt) ''B*' eliminators may be tested where the output does not 
exceed 200 volts. It is also possible to make all circuit or continuity tests. 

Pattern No. 133 $65.00** 




Pattern No. 117 Service 

While not as compact as the set analyzers, the Pat- 
tern No. 117 Service Test Set contains many good 
features. 

It is built in two sections, the upper containing the 
instrument panel and tool drawer, the lower a com- 
partment for carrying a set of A, B, and C batteries. 

The instruments used are a high resistance four scale 
voltmeter, reading 0-7-70-140-280 volts and a milliam- 
meter, reading 0-25-100 milliamperes and 2.5 amperes. 
The instruments are wired together with the filament 
rheostat giving a first class tube tester. 

All circuits, batteries and power supply devices can 
be checked with this service set. The battery supply 
is sufficient to operate a radio set if it is found in- 
operative because of rundown batteries. 

A plug and cord attachment similar to that used 
in Pattern No, 137 $ 2.00* 

Multiplier doubling the range from 280 volts to 

560 volts 15.00** 

Pattern No. 117 78 00** 
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PATTERN No. 130 



Direct Reading 
Vacuum Tube Test Set 

The necessity of plotting curves to obtain tube 
characteristics seemed basically unnecessary to the 
engineers of the Jewell Electrical Instrument Co., 
and research work was started to design an instru- 
ment to eliminate this necessity. The goal sought 
was a device which would read mutual conductance, 
plate resistance and amplification constant directly 
on evenly divided instrument scales absolutely 
without calculation and at any value of plate, fila- 
ment, and grid voltage within reason. 

Devices have appeared purporting to accomplish 

some of these things, but on close examination they will be found to have definite limita- 
tions which make their results of doubtful value for general purposes. 

Our research has culminated in the announcement of the Pattern No. 130 direct reading 
vacuum tube test set shown above. Proper batteries are connected, the tube placed in the 
socket, its filament adjusted to 3 or 5 volts as the case may be, and by simple manipula- 
tion of contact keys, the mutual conductance, amplification constant and plate resistance 
may be read successively on large open scales equipped with mirrors and knife edge 
pointers. 

The mutual conductance scale runs to 2,000 micro mhos, the amplification constant to 30 
and the plate resistance to 30,000 ohms. 

All the instruments, contact keys and the tube socket are securely mounted on a heavy 
black bakelite panel which is encased in a beautiful solid walnut 14J4xlOS/8x4^ mch case. 

Pattern No. 130 $175.00** 



Pattern No. 145 Radio Test Set 

With the introduction of many new types of tubes, particularly those requiring high 
voltages, there has been a constantly growing demand for new tube testers and we have 
recently introduced a new tester known as Pattern No. 145. This mstrument, contams 
multiple scale instruments with ranges high enough ^"^^^^^^f ^7// if^/sl 

the No. 210 type and alternating current tubes such as the UY 226 and UY 227, and also 
he tubes having filament terminals at the top such as the Kellog tube. Two sockets a e 

provided in the panel so that five prong as 
well as four prong tubes may be tested with- 
out the use of adapters. A, B and C batteries 
are used to supply the necessary voltage and 
once the characteristic curve on a tube is 
obtained the various values such as mutual 
conductance, amplification constant can be 
calculated. The instruments may also be 
used separately for general test purposes by 
connecting to the binding posts correspond- 
ing to the scale to be used. Ranges are as 
follows: Filament ammeter 0-.25-2.5 am- 
peres, filament voltmeter 0-4-8-16 volts, grid 
voltmeter 50-0-10 and 10-0-2 volts, plate 
miUiammeter 0-10-25-100 milUamperes and 
plate voltmeter 0-50-250-500 volts. 

Pattern No. 145 $125.00** 




PATTERN No. 145 



|3 
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PATTERN No- 110-A 



A.C.-D.C. Tube Checker 

The instruments used in the No. 110-A Tube Checker are a filament voltmeter of 7,5 volt 
range and a double scale milliammeter reading 10 and 50 milliamperes. 

Although A, B and C batteries, connected to the checker, supply the required voltages, 
a satisfactory test may be obtained on alternating as well as direct current tubes. The 
tube is inserted in the socket and the rheostat adjusted so the voltmeter shows the proper 
filarnent voltage for the type of tube being tested. A reading is then obtained on the 
milliammeter. If the reading is abDve ten milliamperes it will be necessary to press the 
right hand push button on the front of the instrument and readings will then be obtained 
on the fifty milliampere scale. The grid shift or left hand push button should then be 
depressed and a second reading obtained on the milliammeter. The increase or difference 
between the two readings determines the quality of the tube. A chart giving normal 
tube values is furnished with each checker for comparison. The socket used is of the 
standard UX type which will receive all UX tubes, UV201A and four^prong A C tubes 
A special adapter is furnished for the five prong A,C. tubes and also one for the UV-199 
D.C. tube. 

contacts at the top such as the Kellogg 
tube, It IS necessary to connect these terminals with the two binding posts provided on 
the checker. After the filament is allowed to heat the same procedure is followed as 
with other types of tubes. 

Power tubes require higher plate and grid voltages than ordinary tubes. For this reason 
two bindmg posts are provided for connecting additional "C" Battery in the circuit The 
procedure is then identical as with other tubes. 

Pattern No. 110-A Tube Checker $45 00** 

Pattern No 110 Designed for Testing D.C. Tubes only (6 volts and 

15 milliamperes) 35 00** 

Pattern No. Ill Designed for Testing Rectifier Tubes only (8 volts 

and 75 milliamperes) 35 00** 



D. C. Tube Checker 

The Pattern No. 115 tube checker, illustrated at right, 
has a case of genuine bakelite, 4^x6x3 inches deep. Bind- 
ing posts for "A" and "B" batteries are supplied and also 
binding posts for "C" batteries, which are only used 
where power tubes are to be tested. 

The voltmeter scale reading to 8 volts and the milliam- 
meter double range of 0-8-40 milliamperes will take care 
of all tubes up to and including the UX-210 power tube 
The change from the 8 to the 40 milliampere scale is made 
by means of a push button. The socket is of the universal 
type and the rheostat will take care of all tubes. 



Pattern No. 115 



.$27.50** 
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Junior Tube Checker 

(For Testing Tubes at Home) 



The testing of tubes has been considered as quite a com- 
plex operation but with the development of the Jewell 
Junior Tube Checker this has been simplified so that a 
set owner can easily test his tubes at home. Comparative 
values of tubes can be established and the poor tubes 
detected and replaced. 

The Jewell Junior Tube Checker is equipped with a plug 
and cord so that the necessary voltages may be taken 
direct from any radio set. The cord is equipped with a 
small size plug so that it may be used in sets equipped 
with UV-199 tubes. An adapter is also suppHed so that 
the plug may be used in sets equipped with standard 
sockets, 

A tube to be tested is placed in the socket of the tester 
and a reading taken on the milliammeter, which has a 
scale reading to 15 milliamperes. This reading is with the 
grid connected to one terminal of the filament, which effec- 
tively establishes a definite grid bias. By pressing a push 
button on the instrument, the grid is connected to the other 
side of the filament, thus changing the grid bias, and the 
resultant change in plate current is a definite measure of the 








PATTERN No. 107 



value of the tube. 



Pattern No. 107 $12.50* 



B-Eliminator Tester 



The Jewell Pattern No. 120 B-Eliminator Tester has been produced for commercial and 
laboratory testing of all plate supply devices. 

To use this test set connect the terminals of the B-Eliminator, that is, the negative and 
one of the positive terminals to the terminals of the test set observing the proper polarity. 
Adjust the knob until the load in milliamperes as indicated on the milliammeter is that 
which will be drawn by the set on which the B-Eliminator will be used. The voltmeter 
will then indicate the actual voltage of the B-Eliminator under these conditions and will 
also be an indication of the adjustment to be made to fit it to the set. 

Connections of the instruments incorporated are such that the current draw of the volt^ 
meter is part of the actual load. The milliammeter may be used to indicate total current 
draw of a radio set by connecting the binding posts of this testing device in series with 
the negative B line and turning the load knob all the way in. 



The set is well built of substantial material and has 
black enameled aluminum, mounted on a black wood 
inches. The range of the instruments employed are 




nothing to wear out. The case is 
base. Its dimensions are 33/8x5x13 
ample to cover the output of all 
B-Eliminators (200 volts and 75 
milliamperes). 

A chart of tube plate current re- 
quirements together with com- 
plete instructions are attached to 
the bottom of the tester for 
handy reference. 

Pattern No. 120 $35.00** 



PATTERN No. 120 



Direct Reading Capacity Meter 

For measuring the capacity of filter and 
by-pass condensers, the Jewell Pattern 
No. 119 direct reading capacity meter will 
be found extremely useful. The move- 
ment in the instrument is essentially a 
modified power factor movement. 

It is enclosed in a handsome walnut case 
9% inches by 7^ inches by 534 inches. 
The scale is inches long, hand drawn 
on white Bristol board. The pointer is of 
the knife edge type and the scale is sup- 
plied with a mirror for increasing the 
accuracy of readings. The scales are very 
uniformly divided. 

The instruments listed below are for use 
PATTSRX Xo. 119 on 110 volt, 60 cycle circuits. They can 

be made on special order for other fre- 
quencies and higher voltages. It is also 
possible to extend the range of capacities measured under special conditions. Prices on 
application. 

Full scale values of 0.3, 0.5, 0.75, 1.0, 1.5, 2.0, 2.5, 3.0, 5.0, 7.5, or 10 microfarads. 

Pattern No. 119 $140.00** 




Grid Leak Tester 



Manufacturers and experimenters fully realize the importance of accurately measuring the 
resistance of each grid leak and the demand for an instrument of fine sensitivity and true 
accuracy for this purpose is becoming greater each day. 

The Jewell "Grid Leak Tester" has been designed in our radio engineering laboratories to 
meet this demand. For this purpose an adaptation of our standard portable instrument 
consisting of a very high grade D'Arsonval movement encased in a beautiful walnut case 
has been accomplished. 

The instrument is calibrated for use on 90 volts 
(*'B" batteries are convenient) which should be 
connected to the two upper binding posts. The 
grid leak to be measured may be connected to 
the lower binding posts, or some convenient 
mounting arrangement, where grid leaks are to 
be measured in large quantities. The current 
draw is very low which makes it possible to 
obtain very accurate measurements particularly 
on the low readings of 10 Megohms or less. 
However fairly accurate readings are possible 
up to 50 Megohms. 

As this instrument is essentially a voltmeter of 
extremely high resistance, a voltage scale of 
100 volts range has also been provided for gen- 
eral testing. Readings are indicated on the 
lower scale by connecting to the center binding 
posts. 



Pattern No. 20 $75 00** 

Can be supplied in other ranges. 
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High Resistance Volt- 
meter 

for 

B -Eliminator Testing 

Most B-EIiminators being manufactured at the 
present time will give satisfactory service with 
any type of set, if properly installed and regu- 
lated. All of these devices have some means of 
voltage output regulation, and adjustments 
should be made so that the correct detector and 
amplifier voltages are delivered to the set. The 
current draw of a set will largely determine the 
voltage delivered by the eliminator depending on 
the voltage and milliampere rating. For this 
reason it is necessary to adjust the eliminator 
according to the particular demands of the set 
it is to be used with. 

The ordinary voltmeter, having a resistance of 
75 to 100 ohms per volt, causes the voltage out- 
put of the eliminator to drop and a true reading 
is not obtained. It is necessary therefore to 
check such a device with an instrument having 




'50 



r 



PATTERN No. 11« 



a comparatively low current draw. The 
P/4 milliamperes current draw for full 



Jewell high resistance voltmeter requires only 

scale reading, as the resistance of the instrument is 800 ohms per volt. It can readily be 
understood that with such a low current consumption true readings of all voltages de- 
livered by the eliminator may be obtained. 

The instrument is a small, handy portable voltmeter having a long scale which is easily 
read. Two types are provided, one with a range of 50 and 250 volts as shown, and the 



other with a range of 250 and 500 volts, 
tested under load, that is, connected to a 
whether or not it is functioning properly, 
nections to the apparatus being tested. 



It is suggested that plate supply devices be 
set in operation if possible, as this will show 
A pair of leads are provided for making con- 



Pattern No. 116 0-50-250 high resistance Voltmeter 
Resistor for increasing range of above to 500 volts 



Pattern No. 116 0-250-500 volts 



$25.00** 
15.00** 
32.00** 



B-Eliminator Checker 




VOLTS • 





V ■ ^ 



This instrument has been introduced to meet the demand 
for an inexpensive B-Eliminator tester of comparatively 
high resistance. While the readings obtained are not as 
accurate as would be obtained with the Pattern 116 high 
resistance voltmeter, they are nevertheless sufficient for 
a check on the operation of a B-Eliminator. The resist- 
ance is about three times that of an ordinary voltmeter 
and the current draw is not great enough to cause an 
appreciable drop in the voltage delivered by the climma- 
tor. 

Pattern No. 139-300 Volt Checker $12.00* 

Pattern No. 139-500 Volt Checker 16.50 



PATTERN No. 139 
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Pattern No. 77 

^^^^^^^ 

' v.^^. A. C. operated radio sets present a problem to the 

service man, dealer and jobber in the proper adjust- 
ment of filament voltage. It is also necessary to read 
VOLTS I lir^c voltage to know the conditions under which the 

set is operated. Our Pattern No. 77 was developed par- 
ticularly for this need, and can be furnished in a 
number of various ranges for this purpose, although 
the 0-3-15-150 volt range will be the most universally 
suitable for this sort of work. 

The instrument is furnished with a moulded bakelite 
base and with our Style H movement, which is very 
efficient and has a low current consumption. It is 

PAT'rEiiN No. 77 designed for continuous service, and is adaptable for 

many commercial purposes as well. 

0-1.5-3 volts $10.00** 

0-3-15 volts 10.00** 

0-7.5-150 vohs 10.50** 

0-8-200 volts 10.50** 

0-150-300 volts 15.00** 

0-300-600 volts 18.00** 

0-3-15-150 volts . 15.00** 



Pattern No. 57 



To obtain the maximum efficiency from battery operated sets, and also for the testing 
of batteries in the retail store it is necessary to use a reliable voltmeter for this purpose. 
Wc offer our Pattern No. 57. which is similar to the Pattern No. 77 illustrated above, as 
designed particularly for this purpose. The base is of moulded bakelite of the semi- 
portable type, with holes for wall mounting if so desired. The scale is 2V% inches long, 
with proper graduations for ease in reading. 

The re 
for ^e^ 

of B-Cj Jli.Ku 

are supplied. 



^bis in is approximately 60 ohms per volt, and while suitable 

^ A or 1 V. it is not of sufficiently high resistance for the testing 

or!>; for B-t..niiji^ior work our Pattern 116 should be used. 18-inch leads 



0-7.5-150 volts . 

0-8-200 volti 

0-12-120 volti 

0-40 amperes 80 volts 
0-50 amperes 50 volts 



$12.50* 
12.50* 
12.50* 
15.00* 
15.00* 



Pattern No. 98 



in 



^' hat the same phyiical and electrical char- 

act t ak our Pattern No. 57 described above. The 

•cale. however, it O-IO-SO volt., with special markings 
color showing t> voluges of various types of bat- 

tene. It is tu, ., ,h three 18-inch leads with sharp 

pointed prods corresponding in color with the bUck. green 
and red binding pocta. 



Complete with leads 



$13.50* 
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De Luxe Portable 



Voltmeter 




The *'JEWELL" No. 135-C and 136 are without 
question the most artistic and beautifully finished 
portable radio instruments manufactured. The case 
is S% inches wide, 2^ inches high and is made 
of genuine black Bakelite. The silver etched scales 
of the instruments are 2 inches in diameter and all 
the movement parts are silvered. 

Pattern No. 13S-C has a double 7 5^ and ISO volt 
scale. 




I*ATTEHN No. i:i5-C 



Two cords with phone tips are supplied for plugging into the two tip jacks which several 
large manufacturers are installing in the panels of their sets. Four plugs and four tip 
jacks are also furnished with each instrument so that it may be used for checking batteries 
or controlling filament voltage in any set. 

Pattern No. 135-0, 0-7.5-150 volts $10.00* 



No. 136 is the same as 135-C with the exception that it is supplied with three leads with 
phone tips and a push button switch mounted in the top of the flange. Connected up 
permanently the instrument will show the filament voltage. By pushing the button the 
"B" battery voltage is read. 

Pattern No. 136, 0-7.5-150 volts $10,50* 



Jewell Lightning Arrester 




LIGHTNING 
ARUESTER 



An open aerial is an invitation for lightning to follow the 
path of least resistance and to follow the aerial to ground. 
While this hazard may not be a great one, it is considered 
sufficiently important by the large insurance companies for 
them to demand the proper protection. 

The Jewell Lightning Arrester in its brown porcelain case, 
was designed to meet the Underwriters' requirements for a 
combined indoor and outdoor arrester, and has been ap- 
proved both by the Underwriters' Laboratories of Chicago, 
and the Hydro-Electric Power Commission of Ontario, 
Canada (see approval No. 1256 of Underwriters* Laborator- 
ies File E5403). It is the best protection from lightning for 
a radio set with an outside antenna that can be obtained. 



Lightning Arrester 



$0.75* 



Panel Cutter 



Panel cutter for cutting instrument mounting holes in radio panels. It 
is of case hardened steel and is made in three sizes, 2, and 3 inches. 



Cutter and shaft complete 
Extra cutters, each 



$1.25* 
.75* 
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Pattern No. 77 

-^»Ti^ rw ^^^^^^^ 

^^,c««i-"*«c<«,,^^^^ A, C. operated radio sets present a problem to the 
^ service man, dealer and jobber in the proper adjust- 

^ ment of filament voltage. It is also necessary to read 

■ VOLTS ■ lii^^ voltage to know the conditions under which the 

^Sfiff^ ■ set is operated. Our Pattern No. 77 was developed par- 

^''"^ ticularly for this need, and can be furnished in a 

number of various ranges for this purpose^ although 
the 0-3-15-150 volt range will be the most universally 
suitable for this sort of work. 

The instrument is furnished with a moulded bakelite 
base and with our Style H movement, which is very 
efficient and has a low current consumption* It is 
PATTERN No 77 designed for continuous service, and is adaptable for 

many commercial purposes as well. 

0-1.5-3 volts $10.00** 

0-3-15 volts 10.00** 

0-7.5-150 volts 10.50** 

0-8-200 volts 10.50** 

0-150-300 volts 15.00** 

0-300-600 volts 18.00** 

0-3-15-150 volts 15.00** 



Pattern No. 57 

To obtain the maximum efficiency from battery operated sets, and also for the testing 
of batteries in the retail store it is necessary to use a reliable voltmeter for this purpose. 
We offer our Pattern No. 57, which is similar to the Pattern No. 77 illustrated above, as 
designed particularly for this purpose. The base is of moulded bakelite of the semi- 
portable type, with holes for wall mounting if so desired. The scale is 2^ inches long, 
with proper graduations for ease in reading. 

The resistance of this instrument is approximately 60 ohms per volt, and while suitable 
for testing either A or B batteries, it is not of sufficiently high resistance for the testing 
of B-eiiminators; for B-eliminator work our Pattern 116 should be used 18-inch leads 
are supplied. 



0-7.5-150 volts $12 50* 

0-8-200 volts ' ' 12 50* 

0-12-120 volts 1 *. 12.50* 

0-40 amperes 80 volts ls!oO* 

0-50 amperes 50 volts ls!oO* 



Pattern No. 98 

This instrument has the same physical and electrical char- 
acteristics as our Pattern No. 57 described above. The 
scale, however, is 0-10-50 volts, with special markings in 
color showing the proper voltages of various types of bat- 
teries. It IS supphed with three 18-inch leads with sharp 
pomted prods corresponding in color with the black, green 
and red binding posts. 



Complete with leads 513 



50* 
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Switchboard Resistors 

Voltmeters for comparatively high voltage require a large amount of resistance wire, and 
where the instrument case is too small to accommodate this, it must be placed in an 
external case and is known as an external resistor. This unit is considered as a part of the 
instrument, and in order to read properly the resistor and instrument must be connected 
in series to the circuit being measured. 

Our external resistors, as shown above, are made with a perforated metal case, which 
allows ample ventilation to the resistance wire and at the same time forms a rugged con- 
tainer, protecting the wire inside. 

The resistance wire itself is wound on mica cards, varnished and baked, and assembled in 
such a way as to make a rigid unit. Insulation is of the best, the heads being of moulded 
bakelite. The wire itself has a zero temperature coefficient and is amply large to take care 
of the currents which are handled. 

Where resistors are ordered separately from the instrument, the total resistance or the 
full scale current value in milliamperes of the instrument, together with its present scale 
reading in volts must be specified. 

The resistor ranges listed refer to the increase in voltage range obtained in a voltmeter 
or wattmeter by the use of the resistor. For example, to make a voltmeter having a self- 
contained range of 300 volts, read 600 volts full scale, a 300 volt resistor is required. 



Direct Current 
Voltmeters 



Volts 


Price 


Volts 


100 


$ 1.50 


1,500 


125 


1.75 


2,000 


150 


2 00 


2,500 


200 


2.75 


3,000 


250 


3.50 


4,000 


JOO 


4.50 


5,000 


500 


8 00 


6,000 


600 


9 50 


8,000 


750 


11.50 


10,000 


1000 


15.00 


12,000 


1250 


18 00 


15,000 






20,000 



Price 



$21 
27 
35 
42 
65 
75 
95 
125 
160 
190 
250 
.^50 



00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

no 



Alternating Current 


Voltmeters and Wattmeters 


Volts 


Price 


100 


: $ 4 00 


125 


4 00 


150 


4 00 


200 


5 00 


250 


6 00 


300 


7 00 


500 


10 00 


600 


12 00 


750 


14 00 


1000 


15 00 



Potential Transformers are recommended above 750 Volt Range 
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Portable Resistors 



For A. C. and D. C. Voltmeters and Wattmeters 



Thr 

n 

ii , 
»» 

b^ 

ft 

T 

I) 

Oi 
c * 



rtf (iur portable instruments either for alter- 
t meters are of special construction, hav- 
c;: in black enamel, with bakelite heads, 
rig in size according to current consumption of 
: mica. Each strip is separated from the others 
The number of strips varies with the amount of 
rmMv i*. :i most complete and compact multiplier 

vtics. 



1 and is calibrated as such. It is always 
to connect the resistor and instrument in series in the circuit to obtain proper 







1 















1 • t 

11-' I V * ' 



scale in milliamperes. and present reading of the instru- 

^e. 

• ' ^ in size to fit into any one of the compartments of 
'jster portable instruments listed on page 19. 

' range obtained in a voltmeter 
..ike a voltmeter having a self* 

- \ lu.i b^u*t. a juo-volt resistor is required. 



Vohs 





Direct Current 1 
Volt met cfb 1 




Pncr 


Volts 


Price 


1 R UU 




S t» 00 


9 00 


150 


y 00 


10 00 


200 


10 00 


10 00 


2S0 


10 00 


11 00 


JOO 


n 00 


12 00 


400 


12 00 


12 00 


450 


12 00 


12 SO 


500 


12 50 


13 00 


400 


13 00 


14 00 


750 1 


14 00 


IS 00 


1000 


15 00 



P^^Tf. lag htr •Iterating current range.. potMitiAl transformeri •hoold 
For lachcr dirvct cmmm rmn^f refer to price list of urirtinn on puc 81. 
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Current and Potential 

Transformers 



Where switchboard instruments are to be used on currents higher than the listed internal 
or self-contained values, or in any case where the voltage is over 750 volts, it is universal 
practice to use transformers. 

Current transformers are supplied to reduce the line current by a definite ratio so that 
a 5-ampere instrument may be used. They also serve to insulate the instrument from 
the voltage of the line, and should always be selected so that their voltage rating covers 
the voltage on which they are to be used. 

Potential transformers are used to reduce line voltage by a definite ratio so that instru- 
ments having a nominal voltage range of 150 volts may be used. 

In selecting current transformers the endeavor should be to make the primary rating equal 
as nearly as possible the full load current to be measured. It is not good practice to 
use an instrument transformer with a range considerably higher than normal load, be- 
cause the secondary current is then low and in the case of power factor meters and watt- 
meters the torque will be low and the ratio of transformation does not hold so well as at 
low values. 

As an example, a lOO-horse-power, 3-phase, 220-voIt motor will draw about 250 amperes 
at full load, A 250-ampere transformer would be quite satisfactory for this application 
and would take care of occasional overloads with perfect satisfactipn. 

Current transformers are universally designed for a secondary current of 5 amperes for 
the nominal primary current rating. Special transformers should be avoided wherever pos- 
sible because they are expensive to design and build. Where overloads are expected and 
it is desired to read them on the instrument, it is entirely in order to use a 6 or 7-ampere 
instrument to read that overload. For instance, in the case cited above, instead of cali- 
brating the instrument to S amperes with a 250-ampere scale, it could be calibrated to 6 
amperes with a 300-ampere scale. This is regular practice on many applications. Watt- 
meters may also be calibrated on a basis of this sort, using a higher current for the 
nominal reading, thus making the watt range of the scale sufficiently high to cover occa- 
sional overloads. 

Current transformers have a nominal ratio as given in their listing. Ratio and phase 
angle curves are not regularly furnished, but are available when desired in the form of 
typical curves. Transformers run so uniform that curves on specific units are rarely 
necessary and the typical curves will usually cover all requirements. 

Potential transformers are rated for a nominal secondary voltage of 110 volts. That is, 
a 220-voIt transformer has a secondary voltage of 110 volts, and has a ratio of 2/1. 
Where the primary voltage is rated in terms of 115 volts, then the secondary is also 115 
volts, so that an even ratio is always supplied. Many times orders are received calling 
for 2300/110 volt transformers, which is in error and what is actually supplied is a 
2300/115 volt transformer, which is identical with a 2200 110 volt transformer. 

In every case where transformers are ordered with ratios other than can be expressed 
in whole numbers, it is necessary for us to check the ratio with the customer, because in 
the majority of cases such odd ratios are the results of error, and only occasionally are 
special transformers available or desired. 

Our type JK-IS transformers may be used for 2300 volt service. Where transformers for 
higher voltage service are required our type JK-D is necessary, and these may be used 
up to and including 6600 volts. Transformers for higher voltage service can be supplied 
on special order, and special prices will apply. 
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SWITCHBOARD TYPE 



PORTABLE TYPE 



Shunts 



Jewell shunts are made of special alloy, having both zero temperature coefficient of re- 
sistance and zero thermo electric effect against copper. An ample quantity of this metal 
to properly dissipate the heat is soldered into lugs of ample size to allow proper connec- 
tion to the wiring or bus bars. The dimensional diagrams on pages 106 and 107 give the 
outline dimensions, and may be relied on for locating bus bars for use with our shunts. 

The shunts on the left in the above cut are of the switchboard type and those to the right 
are of the portable type, the latter being mounted on wood blocks and furnished with 
nickel-plated thumb screws of ample size to secure proper connections. Unless other- 
wise specified, shunts are supplied with 75 millivolts drop at the shunt terminals. Shunts 
having a lesser drop will be furnished at the same price, but those having a higher drop 
will be considered special and will take a higher price. 



Capacity 



1 to 150 
200 
250 
300 
350 
400 
500 
600 
750 
800 
1000 
1200 
1500 
2000 



NOTE: 



Amperes 
Amperes 
Amperes 
Amperes 
Amperes 
Amperes 
Amperes 
Amperes 
Amperes 
Amperes 
Amperes 
Amperes 
Amperes 
Amperes 



Portable 



Switchboard 



$ 5.50 
6.50 
7.50 
8.25 
9.25 
10.50 
12.50 
13.50 
14.75 
17.20 
20.00 
24.00 
30.00 
40,00 



$ 4.25 
5.50 
5.50 
6.00 
6.00 
6.00 
7.50 
9.00 
10.50 
11.00 
12.50 
14.00 
20.00 
28,00 



Capacity 


Portable 


Switchboard 


2500 Amperes 


$ 50.00 


$ 32.00 


3000 Amperes 


60.00 


37.50 


3500 Amperes 


70.00 


42.00 


4000 .A.mperes 


80.00 


48.00 


4500 .Amperes 


90.00 


60.00 


5000 Amperes 


100.00 


72.00 


6000 Amperes 




85.00 


7500 -A.mperes 




110.00 


8000 Amperes 




12O00 


10000 Amperes 




140.00 


I2000.\mperes 




192.00 


15000 Amperes 




256.00 


18000 Amperes 




325.00 


20000 Amperes 




370.00 



Above prices include calibrating to instrument and the leads, 
pacity shunts get special prices. 



For higher ca- 
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Portable 
Current 
Transformers 



\:; \^ W 







The Portable Current 
Transformer shown in 
the cut is a multiple 
range device for gen- 
eral testing work. It is 
to be used with an in- 
strument of 5 amperes 
capacity, and is suitable 
for an ammeter or the 
current coils of a watt- 
metcr» or both. 

It has six primary ranges of 25. 50. 100, 200, 400 and 800 amperes. The first three ranges 
are of the wound primary type, while the last three are obtained by looping the conductor 
through the opening of the transformer. The first three ranges are obtained by changmg the 
location of the links for whichever of the three ranges is desired. 

This transformer is supplied with a cast aluminum case, black enameled. It has an overload 
capacity of 50%. and this, with a 25 volt ampere rating, allows it to be used in practically 
all places where a current transformer is desired. It is compensated for 15 voltampercs. 
Maximum open secondary voltage being only 125 vohs, danger frdm this source is eliminated. 
It is tested to 15.000 volts between windings in the case, and is suitable up to 2300 volts. 
THjir* i« no mnr#» versatiU nortable current transformer made. 



No. 591 Transformer (Special Discount Applies) 



$75.00 



Potential Transformers 



Type JHP potential transformers are made in two forms, one for 25 cycles and the other 
for 60 cycles, and the particular type should be definitely specified when ordered. 

These potential transformers are rated at 25 voltamperes and will amply *ake care of the 
load of several instruments. 



It will be noted that the relative polarity of the terminals is clearly marked so that watt- 
meters and power factor meters can be connected up. knowing that they will mdicate 

correctly. 




Potential Transformers 
Secondary— 110 Volts 

Ratio 
220/ 1 1 

440 110 

I I'Ni 110 

'MM' 110 



1 l:> 



Price 

*40 00 

40m) 

4500 
4500 

55 00 




85 



Master Portable Current Transformer 



The Jewell Pattern No. 170 current transformer is contained in a case having the same 
dimensions as the Master instruments; is uniform in size with them and will fit in a 
compartment in the standard leather carrying cases supplied for these instruments, 
Patterns Nos. 171, 172 and 173. The^bakelite case is SYs" wide, 53^" high and 3^" deep. 

It has been designed to fill the requirements of current measurement up to 100 amperes 
in connection with a 5-ampere instrument. It is rated at 10 voltamperes, and this rating 
permits the use of a wattmeter and ammeter of maximum accuracy in series. 

It weighs a trifle less than 10 lbs., and is supplied with a standard replaceable leather 
carrying handle. A device for keeping the secondary short circuited is supplied since 
it is necessary that the secondary always be connected to a load or short circuited. 

Believing that ease of reading is of primary importance, this transformer is supplied 
with primary ranges of 100, 50, 25 and 10 amperes for use with a 5-ampere instrument. 
These ranges give multiplying factors of 20. 10, 5 and 2, which can be handled with far 
greater ease than the factors of 8, 4 and 2 found in the ordinary transformer. 

The transformer will show an accuracy of ratio entirely suitable for use with the finest 
grade of portable instruments, and in spite of the small size, every transformer is tested 
to 10,000 volts between primary and secondary so that they are suitable for use on 
2300 volts. 

This transformer is distinctly a Jewell product, designed for obtaining maximum accuracy 
with Jewell instruments, and will be found in every way satisfactory. Its small size as 
compared to other transformers has been obtained by the use of high grade materials 
for the core and for insulating purposes. It is supplied only in the ranges given, and 
where higher currents are to be measured we recommend the portable current trans- 
former shown on page 85, which runs up to 800 amperes. 

Pattern No. 170 Master Portable Transformer $48.00 
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GOOD INSTRUMENTS 




Current 
Transformers 

The Type JK-15 two-wire current trans- 
former can be furnished in capacities from 
5 to 400 amperes inclusive, for a nominal 
secondary reading of 5 amperes and is rated 
at 15 voltamperes. This type will function 
satisfactorily at any frequency from 25 to 
133 cycles and is insulated for 3300 volts. 



The Type JK-D fills the ranges from 500 to 
800 ampe res with a 30 voltampere rating 
and insulation for 6600 volts. 



TYPE JK.15 



Type JC current transformers are of the 
bus bar type and are built in capacities of 
1,000 to 4,000 amperes, as shown. Higher 
ranges can be built, but in this case they 
are usually made to suit the customer's bus 
bar requirements* Standard insulation is for 
6600 volts, but these transformers may read- 
ily be insulated for 15,000 volts, if so or- 
dered. Mounting brackets are supplied when 
requested. 



Transformer ratings given in the listing below are 
for primary current with 5 amperes flowing in the 
secondary. 

In ordering instruments to be used with transformers, 
always specify the instrument with which each trans- 
former is to be used, if they are ordered at the same 
time, so that proper scales may be supplied to read 
in terms of primary energy. 




TYPE JC 




Switchboard 


Ratio 


1 

1 Type JK-15 

1 


10/5 


$28.00 


25/5 


28.00 


50/5 


28.00 


100/5 


28.00 


150/5 


29.00 


200/5 


30.00 


300/5 


31.00 


400/5 


32.00 



Switchboard Series Transformers— 5- Amperes Secondary 




Ratio 


Type JK-D 


Ratio 


Type JC 


500/5 


$53.00 


1 000/5 


$ 70.00 


600/5 


58.00 


1200/5 


80.00 


800/5 


60.00 


1500/5 


90.00 






2000/5 


105.00 






2500/5 


1 1 5.00 






3000/5 


120.00 






4000/5 


140.00 
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Pattern No. 6 

Direct Current 



VOLTS 




AMPERES 



Pattern No, 37 

Direct Current 













tTTT 


t 




III 





Pattern No. 43 

Direct Current 
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200 





1000 




Pattern No. 182 Watts 

Pattern No. 181 D. C, Volts and Amperes 

(Half Actual Size) 
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^ . 7 15 1-3 



1.1 



1 .9 .8 .7 




Pattern No. 20 

Grid Leak Tester 
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Outline Dimensions 




PATTERN Nos. 21 and 29 Voltmeters and Ammeters 

Front of Board 



RCMOVABLe GROUND STUD 




1 



It 




u 



■ 



11 

e 



PATTERN Nos, 31 



and 30 Voltmeters and Ammeters 

Front of Board 



REMOVABLE GROUND STUD 




B 



PATTERN No. 48 
PATTERN No. 



Single Phase Wattmeters 
104 Frequency Meters 



Front of Board 
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Direct Current 




High Frequency 




This 



Pattern No. 56 

Direct Current 
Scale also used in Pattern 



95 




45V 

ORV A-C 




Pattern No. 98 

Direct Current 




Alternating Current 




Pattern No. 57 

Direct Current 




Pattern No. 55 

Double Reading 



^4 




Pattern No. 53 

Direct Current 





Alternating Current 




Direct Current 
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PATTERN No. 42 




PATTERN Nos. 101, 102 and 103 Power Factor Meters 



8 




mmm. 



PATTERN Nos. 40 and 19 



4 



1 



14l 



1 



41 



i 
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Outline Dimensions 




PATTERN No. 49 Semi Flush Polyphase Wattmeters 




B 




3 




PATTERN No. 18 Voltmeters and Ammeters Dimension A, l^ in 

PATTERN No. 23 Voltmeters and Ammeters Dimension A, 2 in 



DIAMETER OF STUDS "B" 


Pattern 
No. 


1 ; 

Volts 

1 


Amperes 


10-100 


150-200 250-300 


350-500 


21 
29 

31 and 127 

30 and 126 
48 
49 
23 
18 
40 
19 
25 
75 
65 


H Inch 
H " 

H " 
H " 

% " 

Va " 


Yf, Inch 

H " 
H " 
Vs " 

H " 
H " 

H " 


H Inch 
V» " 


^ Inch 

Va " 

Va " 


y% Inch 

Va " 
Va " 








H Inch 

Va " 


M Inch 

Va " 


^ Inch 

Va " 


Va " 


Va " 




1 
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TTT 



mm\\m 



J" 



/I" 



1 



PATTERN Nos. 54, 64, 74, 154 and 164 — Front of Board 





1.1,1 ITiiHlliil 



r 



i 



PATTERN Nos. 56, 66 and 76— Front of Board 



Important 



While the outHne dimensions and stud spacing given above and on preceding pages 
cover instruments as of the date of issuance of this catalog, we reserve the right to 
change such dimensions where found desirable from the manufacturmg point of view 
and in the interest of improving our product. 



should 
if any 



Before using these outline dimensions for the drilling cf panels, these dimensions 
be checked through cur nearest representative or through the home office, and 
changes have been made up to date, blue prints will be immediately forwarded. 
It is wise in drilling panels to allow plenty of clearance for studs to take care of slight 
manufacturing variations, particularly where heavy slate panels are being drilled and 
the holes may run off slightly. 

Extra long studs can be supplied where necessary to take care of special applications 
Where shorter studs are wanted, instruments should be so ordered since the cutting of 
studs with a hack saw or a bolt cutter introduces a heavy jar which is liable to damage 
the pivots. 
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PATTERN Nos. 25 and 65 

Front of Board 
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Front Connected Instruments 





Flush Type Instruments 



(Position of studs same as back connected) 



Pattern No. 



C 



21 
31 
23 
40 

146 



and 
and 

and 
and 

and 



29 
30 
18 
19 
147 



2il" 
2il" 

2A" 

2 f\ " 



D 



8^" 

57/8" 
47/8" 

434" 



E 

1 ^1 


F 

1 


AW 


4rt" 


3 1^.5 " 


3/8" 


3A" 


3tW" 


2\\" 


2^" 


2/8" 
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2: 



50.B MM. 



SOOMM. 




n 



16 




1 e » I * 1 k 

t&S MM. ! 26.e MM 




39.7 MM. 



5i* 



14«MM, 



76.2MM 



PATTERN No. 129 Polyphase Wattmeter 



2- 



2"— 1 







1 

2 



If 





T 



T 




^1 



16 



LA 





u 








li 








n 









REMOVABLE GROUND STUD 





PATTERN No. 187 Three Element Ammeter 





105 




3- 



PATTERN Nos. 126 and 127 




PATTERN No. 124 Frequency Meter 
PATTERN No. 128 Single Phase Wattmeter 

2- 2" , 




PATTERN Nos. 121. 122 and 123 
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A 



4,000 to 10,000 Amperes, Inclusive 



Amperes 


A 


B 


5- 


50 




1" ■ 


-y4"-20 


60- 


100 


6^" 


1" 




120- 


200 




IK2" 


-3/g"-16 


250- 


350 


7A" 


1/2" 


-3/8"-16 


400- 


500 


73/8" 


2" 


-/2"-13 


600- 


800 


7V4" 


2/2" 


-K2"-13 


1000- 


1500 




2" 


-^"-13 


2000- 


3500 




2/2" 


-/2"-13 


4000- 


5000 




3" 


-/2"-13 


6000- 


7500 


8/2" 


3" 


-^"-13 


8000-10000 


9" 




-J/2"-13 



c 



D 




J 7 " 



1" 

ij^" 
1^8" 

3" 

4J4 

6^ 



E 



9P 



y^ 

H" 
lA 

/2 

V4 

254" 



09 



9f 



99 



99 



NOTE: *One bolt only at each end on center line. 
5-50 ampere shunts mounted on wood base. Slots 
higher are ^ in, wide, ^ in. center to center. 



D 




1 





in shunts 4000 amperes and 
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Dimensions 



SWITCHBOARD SHUNTS 

For D. C. AMMETERS— 75 M. V. Drop 




T 



G 




o 



5 to 800 Amperes, Inclusive 





c — 


13^^ 

! 


<=rx 


1 ^ — - I ■ 




1 




f— 


I 




( — 


1 




( — 






1 


I 




1 I -- ■ 






B 



C 



1000 to 3500 Amperes. Inclusive 

(See Chart on Page 107) 




E 

T 
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Wiring Diagrams 




LOAD 



SUPPLY 





WVW 



LOAD 



1 



SUPfPLY 3 



LOAD 



SUPPLY 



Pattern No. 49 and 129 Poly- 
phase wattmeter connected di- 
rect to two or three phase, 
three wire line* 



Pattern No. 49 and 129 Poly- 
phase wattmeter connected to 
two or three phase, three wire 
line with external resistors. 



Pattern No. 49 and 129 Poly- 
phase wattmeter connected to 
two or three phase, three wire 
line with current transformers. 




PfPLY 3 



Pattern No. 49 and 129 Poly- 
phase wattmeter connected to 
two or three phase, three wire 
line with current transformers 
and external resistors. 




<a1 



o o o o 1^ 



12 3 4 



I 2 

O 




IS) 



Pattern No. 104 and 124 fre- 
quency meter connected to 
single phase line or one phase 
of polj^hase line through ex- 
ternal box and potential trans- 
former. 




Ww 

iMiW 



LOAD 



Wvv;^j,p; 



1 



LY3 



Pattern No. 49 and 129 Poly- 
phase wattmeter connected to 
two or three phase, three wire 
line through both potential 
and current transformers. 




6 o 66 

12 3 4 



1 2 



P) 



Pattern No. 104 and 124 fre- 
quency meter connected to 
single phase hne or one phase 
of polyphase line through ex- 
ternal box. 



When polyphase wattmeters are connected to two phase, three wire lines, the neutral 
should be wired to stud V3. 
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Wiring Diagrams 




A 

1 




t 



t 

i 



Pacteni No. 49 and 12t sinflc 
phase wattmeter connected di- 
rectly to line. 





T 



SUPPLY 



Pattern No. 48 and 128 single 

, V w f!rr connected to 

.il reaiitor in 



LOAD 





Pattern No 48 and 128 sinKlr 
phase wattmeter connected to 
line through current trans- 
former. 





line 

lorn ' 



■ 1 







re 



















poten UAi t r ansl ormei 




reactor box 





Instrument Transformers 




\ 3 " FOR 1000, 1200, 1500 AND 2000 AMP, 
"i a" for 250u and 3000 AMP. 
S iVa" FOR lOOOr 1200, 150O AND 2000 AMP. 
° 2 " FOR 2500 AND 3000 AMP. 
Q \ BT/b^'fOR 1000, 1200, 1600 AND 2000 AMP. 
'l STis'^FOR 2500 AND 3000 AMP. 




♦single V*' BUS FURNISHED 
FOR 1000 AND 1200 AMP. 



Type JC Current Transformer 

Insulated for 6600 volts. 50 volt-amperes rating. Ranges 1000 to 3000 amperes inclu- 
sive, primary, 5 amperes secondary. These transformers can be furnished with 15,000 
volt insulation. Prices on request. 





Type JHP Potential Transformer 



Ranges up to 3300 volts, primary, 110 volts, secondary. 25 volt-amperes rating 
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Instrument Transformers 





, APPRpxiMATEtr 

6|5* 




£ORE OF TERMINALIUUGS 

5 TO 40 AMPERES = Q.7ii 

==0.34 
== 0.65 
0.78 
1.00 



50 TO 80 

too TO leo 

200 TO 300 
400 



r 9 

t4 



9$ 



5 TO 40 

fio TO eo 

^lOO TO 160 
200 TO 300 
400 



AMP., APPROXIMATELY 



f 4 

ft 



1 1 

99 
• 4 




Type JK15 Current Transformer 

Insulated for 3300 volts. 15 volt-ampere rating. Ranges from 5 to 400 amperes inclu- 
sive, primary, 5 amperes secondary. These transformers can be furnished with 6600 
volt insulation. Prices on request. 







— y\ 










-7 1 



♦ BOftE OF TERMINAL LUGS 

QOO TO 600 AMPCRES 1.29'' • ■ 
70OTOPO0 ;; ^ 1.39"(2>H{>Le J 
OCX] TO 1200 ■ I.2e''{2.MpLE 



f APPROXIMATE DIMCN^IONt 
eOO TO 6O0 AMP,, 
TOO TO 8O0 AWP., ■ * 
lOOO TO IIOO AMP., e h/** 



I 



IjO AF P ROKt M ATC LV- - 



-It 




Type JKD Current Transformer 



Sfit"^ 1° volt-ampere rating. Ranges 500 to 1200 amperes inclusive, 

primary, 5 amperes secondary. 
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